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Introduction 
 
 
 
 
1.1 Site Summary 
The Oregon Department of Environmental Quality (DEQ) has prepared this 
Operation and Maintenance (O&M) Manual for the remedial actions implemented 
at the McCormick and Baxter Creosoting Company Superfund Site (Site), located 
in Portland, Multnomah County, Oregon.  
 
Section 104(c)(3) of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) requires the State to assure future maintenance of 
CERCLA-funded removal and remedial actions. The DEQ has entered into a State 
Superfund Contract (SSC) under which the DEQ has assured the O&M of the 
implemented CERCLA-funded remedial action.  
 
This O&M Manual contains up-to-date, site-wide Record Drawings of the 
remedial features present at the Site. Record Drawings are included as Appendix 
A. The O&M Manual specifies the sampling and monitoring procedures, quality 
assurance and quality control (QA/QC), technical information, and instructions 
necessary for implementing the O&M activities. The O&M Manual is a living 
document that will be modified by DEQ to reflect changing monitoring and 
maintenance needs.    
 
The O&M Plan serves as a companion to this O&M Manual and is included as 
Appendix B. The O&M Plan defines the administrative, financial, and technical 
details and requirements for inspecting, monitoring, operating, and maintaining 
the remedial actions at the Site; it also includes information on maintaining, as 
appropriate, institutional controls established at the Site pursuant to the Records 
of Decision jointly issued by the Environmental Protection Agency (EPA) and 
DEQ.  
 
1.2 Site Background 
The Site is located in Portland, Oregon, on the Willamette River at approximately 
River Mile 7, and encompasses approximately 41 acres of land and an additional 
23 acres of capped contaminated river sediments. Currently, the Site is vacant 
except for a paved parking area, a small shop building, two field office trailers, 
and associated utilities used to support ongoing remedial action operations and 
maintenance. The upland portion of the Site is fenced. 
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DEQ implemented a number of removal measures, including plant demolition, 
sludge and soil removals, and creosote extraction from the shallow and 
intermediate water-bearing zones. Creosote extraction was discontinued in 2012 
based on an evaluation showing that the non-aqueous phase liquid (NAPL) is 
primarily in a residual state and ongoing manual recovery had reached 
diminishing returns. Over 6,500 gallons were recovered between 1996 and 2012. 
Implementation of the soil remedy began in March 1999 with the removal of 
33,000 tons of highly contaminated soil and debris.  
 
As a component of the groundwater remedy, a fully-encompassing impermeable 
subsurface barrier wall was installed around 16 acres of the site in 2003. The 
subsurface barrier wall contains a large portion of the primary source areas of 
groundwater contamination and should minimize horizontal seepage of creosote 
into the Willamette River. In 2004 and 2005, a protective cap was placed over 
areas of contaminated river sediments posing an unacceptable risk to human 
health and the environment. The Clean Water Act Water Quality Certification 
documentation for the sediment cap action is provided as Appendix C. In 2005, a 
soil cap was placed over the upland portion of the Site with a Resource 
Conservation and Recovery Act (RCRA)-style impermeable cap over the upland 
portion of the Site within the barrier wall. 
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Site Access and Visitor Entry 
 
 
 
 
The McCormick and Baxter Creosoting Company Site can be accessed from an 
upland road or from the Willamette River. Perimeter fencing and warning signs 
restrict access to the upland portion of the Site. All site personnel visiting the site 
must abide by applicable health and safety procedures as described in the DEQ’s, 
Hart Crowser’s, and GSI Water Solutions, Inc.’s (GSI) Site Specific Health and 
Safety Plans (HASP). These HASP have been prepared in accordance with 
Occupational Safety and Health Act (OSHA) and Oregon Administrative Rules 
(OARs) and are provided in Appendix D. Access to the beach is not restricted; 
however, DEQ has obtained a permanent easement for the sediment cap from the 
Department of State Lands (DSL) that prohibits the anchoring and grounding of 
non-recreational vessels and the use of all motor propelled vessels. A Regulated 
Navigational Area (RNA) designation was adopted February 4, 2009 (74 FR 
5989). Refer to Appendix E for copies of the permanent easement, navigation 
restrictions, and other access agreements and easements pertaining to the Site. 
 
This section provides information on site access, including vehicle entrances and 
lock combinations and key locations to the various site gates, buildings, and site 
features. In addition, this section describes measures in place to warn the public of 
hazards located offshore of the Site. Information in this section corresponds to 
Sections 19 and 20 of the O&M Plan. 
 
2.1 Upland Site Access 

2.1.1 Site Entrances 
The Site is typically entered through an upper gate located on N. Edgewater Road, 
just off N. Willamette Boulevard. This upper gate is secured with multiple locks 
(including the railroad’s lock) chained together. The McCormick and Baxter 
(M&B) Site uses the Metro combination lock. Refer to Table 2.1 for the access 
combination for the Site (METRO) lock (the remaining locks at the gate placed 
by other entities are keyed). If the combination does not work, call Katy Weil at 
Metro: (503) 970-9423. To reach the Site, travel down N. Edgewater, cross the 
railroad tracks, and veer to the left to follow the dirt/gravel road under the railroad 
bridge. Once past the railroad bridge, the paved site entrance and perimeter 
fencing is visible.  
 
There is also an alternate entrance that can be accessed from N. Van Houten 
Avenue (near the University of Portland). There is a University of Portland key-
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secured gate part way down N. Van Houten Avenue. Keys to the gate are held by 
key M&B team members at DEQ, Hart Crowser and GSI in addition to a key in 
the Site trailer. Follow N. Van Houten down the bluff and cross over the railroad 
tracks. Enter the Site using the gate located approximately 50 feet past the railroad 
tracks on the right side of the access road. This gate is secured with a M&B keyed 
lock. Follow the gravel road to the northeast corner of the property to access the 
paved support facility area.  
 
There are a total of eight perimeter gates:  four along the shore, one on the west 
edge and one on the north edge of the property, and the two entrance gates 
described above. Figure 2.1 shows the location of each perimeter gate and the two 
possible site entrances. Perimeter gates are secured with combination or keyed 
locks. Refer to Figure 2.1 to determine the method used to secure each gate. Refer 
to Table 2.1 for the combination to the combination locks. 
 
2.1.2 Railroad Crossings 
Accessing the Site through either entrance will require crossing over Union 
Pacific Railroad (UPRR) tracks. As there are no crossing guards, and remote 
controlled trains are operated in the area, caution should be used when crossing. 
Occasionally, UPRR trains will be parked across the entrance, blocking access. If 
this occurs, first check the other entrance to ascertain if the train is blocking both 
vehicle entrances. If only one entrance is blocked, use the other. If both entrances 
are blocked, call the following number(s):   
 

Union Pacific RR Block Xing – (800) 848-8715:  This number allows you 
to report a blocked Xing to UPRR headquarters (not local). If possible, 
have the number of the boxcar blocking the entrance available so UPRR 
can more quickly identify which train is causing the blockage. They will 
contact the local train yard operator to have the train moved. 

Union Pacific Critical Call Number – (888) 877-7267, may be useful if the 
above option does not work. This number is to report unusual or 
suspicious occurrences, criminal activity, illegal dumping, and 
environmental incidents and hazards. 

General Union Pacific, Portland – (503) 249-2711 
 
Bryan Robinson, Manager of Environmental Field Operations for Idaho, 
Montana, Oregon and Washington – 308-535-4456 or 308-520-5213 
 
Mike Eliason, Public Affairs Director, Portland, Oregon  503-249-3079 

 
In the past, special events attended by elected officials, media, and the community 
required direct coordination with the UPRR Director of Terminal Operations, 
Portland, Oregon, in order to ensure that the crossing is not blocked.  
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2.1.3 Accessing Upland Site Features 

2.1.3.1 Alarm System 
All buildings in the support area are secured by an alarm system operated by 
Phillips Electronics. To access any of the site buildings, the main trailer must first 
be unlocked, and the alarm disarmed; refer to Table 2.1 for combinations and 
codes. If the alarm is unintentionally triggered, entering the combination will reset 
the alarm and no further action is required. If the alarm is unintentionally triggered 
and the combination cannot be entered contact personnel listed in Table 2.1.  
Table 2.1 contains a list of DEQ and contractor personnel authorized to make calls 
regarding the alarm system at the Site. Once you have reached someone in Table 
2.1, they will contact Phillips and alert them that the alarm is false. 
 
2.1.3.2 Visitor Sign-In 
All visitors to the Site must sign the visitor log located either in the main trailer or 
outside the trailer (if accessing the trailer is not necessary). Visitors who sign in 
outside the trailer provide their information on forms stored in a weatherproof box 
attached to the trailer near the bottom of the stairs. Keeping detailed records of 
personnel and visitors to the Site aids in tracking activities occurring on Site. An 
example visitor sign-in sheet is presented in Table 2.2. 
 
2.1.3.3 Accessing Upland Areas 
The location of keys to access the shop, conex box, Kubota vehicle, monitoring 
wells, and storage cabinet are described in Table 2.1. The remainder of the upland 
portion of the Site can be accessed through the two gates located in the southwest 
corner of the support area; the combination for those gates is the same as for the 
other two perimeter combination locks. When leaving the support area to work in 
other parts of the Site, always lock the perimeter entrance so unauthorized people 
cannot enter the Site while the support area is unattended. Signs are posted around 
the perimeter to warn people of entering the Site.  
Figure 2.2 is an example of the perimeter warning signs. 
 
The property to the north of the railroad bridge is maintained by Metro and public 
access is restricted as marked due to elevated contaminant concentrations in soil. 
Remediation is scheduled for the Metro Site and access will likely change after 
remediation has been completed. It is not the responsibility of the contractor 
personnel or DEQ employees to confront people/trespassers on the Metro 
property. If there is an issue on the property, call either the Metro contact listed 
below or the police, depending on the situation. 
 
2.2 Sediment Cap Access 
The DEQ has placed permanent buoys along the perimeter of the sediment cap to 
warn boaters of navigational hazards and has installed a sign at the top of the bank 
warning boaters of the rock reef. Table 2.3 lists the coordinates for the five buoys; 
Figures 2.3 and 2.4 are images of the buoys and sign at the top of the bank, 
respectively; Figure 2.5 shows the buoy locations. A Local Notice to Mariners 
was issued on May 5, 2007, warning boaters of the rock reef. The permanent 
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buoys were placed in August 2011. On February 4, 2009, the United States Coast 
Guard (USCG) published the final rulemaking formally establishing the RNA for 
the M&B Site sediment cap (docket number USCG-2008-0121). This rule became 
effective on March 6, 2009. In 2015, a missing permanent buoy was replaced. The 
as-built drawing for the buoys is included in Appendix A-1 Record Drawings.  
 
2.3 Contact Information 
 

DEQ Project Manager Sarah Miller – (503) 229-5040  
Hart Crowser Field Manager Phil Cordell – (206) 730-5016 
GSI Project Manager Heidi Blischke – (503) 708-2308 
GSI Hydrogeologist Erin Carroll Hughes – (503) 927-4553 
Fire Emergency – 911 
Fire Non-Emergency – (503) 823-3700 
Metro – (503) 970-9423 (Katy Weil) 
Phillips Alarm – (503) 222-5083 
Police Emergency – 911 
Police Non-Emergency – (503) 823-3333 
UPRR Blocked Crossing – (800) 848-8715 
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Soil Cap and Sediment Cap 
Shoreline Inspections and 
Meetings 
 
 
 
 
This section describes soil and sediment cap inspections to be performed at the 
Site. Inspections are performed quarterly by Hart Crowser/GSI/DEQ as needed. If 
necessary, a follow-up inspection will be performed jointly by DEQ, Hart 
Crowser, GSI, and the O&M subcontractor to verify and discuss conditions 
observed during the initial inspections. Follow-up inspection notes should be 
recorded on the bottom half of the initial inspection forms. Field forms are 
included as Table 3.1 and Table 3.2. Information in this section corresponds to 
Chapters VII and VIII of the O&M Plan. 
 
3.1 Soil Cap Inspections 
During each inspection, the following should be noted:  general site conditions, 
areas of erosion, condition of storm water conveyance system, condition of the 
vegetation, and any wildlife. Other observations should be noted as needed. Each 
area of inspection is described below. 
 
3.1.1 General Site Conditions 
During each inspection, note: 

The high and low temperatures of the day; 

Estimated wind speed for the day; 

Estimated precipitation;  

Gate conditions, such as whether they were locked or unlocked when 
arriving on the Site or if any damage or evidence of tampering has 
occurred; 

Condition of perimeter fencing, such as holes in fence fabric, gaps 
between the fencing and ground surface, or evidence of tampering; and 

Any trespassers on the Site. 
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3.1.2 Erosion 
During each  inspection, inspect around each of the five manholes, the 
headway to the retention pond, eastern edge of the property (property 
bordering the UPRR tracks), retention pond spillway, and outfall area; and 

Inspect for animal burrows or disturbances.  
 
3.1.2 Storm Water Conveyance System 

During inspections, inspect manholes for debris, flow, erosion, and 
general condition. 

During significant precipitation, observe if water flows from collection 
piping into the manholes; if not, this is an indication of the collection 
piping being blocked with debris. 

Inspect the outfall and note if the amount of flow corresponds correctly to 
the amount of precipitation (i.e., heavy rains, but no flow). 

Note the estimated flow rate from the outfall and spillway if flow is present.  
 
3.1.3 Vegetation and Irrigation 
The City of Portland Bureau of Environmental Services was initially responsible 
for the Upland Sediment and Soil Cap Vegetation Management Strategy provided 
as Appendix F. In 2010, Hart Crowser took over the vegetation management and 
prepared an updated Vegetation Management Plan provided in Appendix F.  
 
During routine site inspections Hart Crowser/GSI and DEQ note problems with 
vegetation (i.e., vegetation not growing, dead trees, blackberries overgrowing). 
Periodically, Hart Crowser’s botanist conducts a Site visit to assess the health of 
the vegetation and whether it meets the intent of the Vegetation Management 
Plan.  
 
3.1.4 Wildlife 
During inspections, make note of any observations of wildlife inhabiting or 
frequenting the Site. This is often noted from scat or burrows present at the Site.  
 
3.2. Sediment Cap Shoreline Inspections 
During each inspection, the following should be noted:  general site conditions, 
presence of sheen or gas ebullition, condition of articulated concrete block (ACB) 
and riprap armoring, conditions of organophilic clay mats if visible, wildlife, and 
conditions of warning signs and buoys. Other observations should be noted as 
needed. Each area of inspection is described below. 
 
3.2.1. General Site Conditions 
During each inspection, note: 

High and low temperatures of the day; 
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Estimated wind speed for the day; 

Estimated precipitation;  

Gate conditions, such as whether they were locked or unlocked when 
arriving on site or if there has been damage or evidence of tampering; and 

General condition of cove shoreline, Former Waste Disposal Area (FWDA) 
shoreline, bulkhead shoreline, and Tank Farm Area (TFA) shoreline. 

 
3.2.2. Sheen and Gas Ebullition 
During each inspection, note:  

The presence of sheen including size and form (patches, streaks or sheets), 
color, iridescence, blocky or continuous, thickness, specific location, and 
potential source (coating gas bubbles, from bank, unknown source); and 

The presence of gas ebullition even if no sheen is associated. Note the 
frequency of ebullition from specific locations (approximate number of 
bubbles per minute, is it ongoing or intermittent, etc.) 

 
Section 3.3 provides terminology for sheen descriptions. 
 
3.2.3. ACB and Riprap Armoring 
During each inspection, note: 

Changes in location of ACB, displaced blocks, vandalism to ACB, and the 
river level relative to the top of ACB; and 

Changes in location and vandalism to riprap armoring. 
 
3.2.4 Organophilic Clay Mat 
During extreme low water times, inspect: 

Areas where organophilic clay mats have been installed and note if edges 
of mats are visible and whether there are increased gas bubble ebullition 
along the edges of the mats; 

The condition of the overlying armoring; and 

Evidence of movement. 
 
3.2.5 Wildlife 
During inspections, make note of any observations of wildlife inhabiting or 
frequenting the Site. 
 
3.2.6 Warning Signs and Buoys 
During each inspection, note: 
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Any damage or vandalism to the bank warning signs; and 

If buoys are still located in the correct location or if they need to be 
relocated. Figure 2.5 shows the correct location for the five buoys, and 
Table 2.4 lists the coordinates for the buoys. 

 
3.3 Sheen Terminology 
Routine inspections are made of the shoreline looking for signs of cap 
disturbance, sheens, gas bubbling, animal activity, etc. The descriptions of various 
sheen appearances have varied widely. This guidance was prepared to provide 
uniform and consistent terminology for describing observed sheens at the Site.  

There are many potential origins of sheen including fuel leaks from boat traffic, 
organic sheens from rotting organic debris, and creosote sheens from the 
remaining residual creosote contamination in the sediments and in the upland 
soils at the Site. It is important to be able to differentiate these sheens.    

The following terminology is suggested for describing sheen: 

NS = No sheen visible on the sediment or water surface. 

BS = bacterial sheen. If the sheen breaks into several fragments/platelets without 
returning to its original shape when passing a foreign object such as a stick 
through it, the sheen is a bacterial sheen. This sheen can either be translucent or 
iridescent. Bacteria sheens can have a rainbow color that is commonly associated 
with oil sheens seen in parking lots after rainfall. Bacterial sheens will not have a 
petroleum or creosote odor but may have a rotten egg odor (hydrogen sulfide gas).  

SS = slight sheen; light, colorless, dull sheen. Almost translucent in nature. 
Spread is irregular, not rapid; sheen dissipates rapidly. This sheen can be confused 
with natural sheen resulting from biological processes. If the sheen cannot clearly 
be described as a bacterial sheen, but is translucent in nature and dissipates 
rapidly, it can be described as a slight sheen. 

MS = moderate sheen; appears silvery or shimmers, may have slight color. 
Sometimes called a gray sheen. Spread is irregular to flowing, may be rapid; few 
areas of no sheen are identified in the area of sheen. 

HS = heavy sheen; sheen has a rainbow color, iridescence; spread is rapid, entire 
water surface in area of sheen is colored by sheen. 

In addition to classifying the sheen as described above, the size, location and odor 
associated with the sheen should be described. Label the size and area where the 
sheen was identified on a site map. Odors should be described as either:  no odor, 
fuel/petroleum odor, creosote odor, or other odor. 
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Sheen Volume 

Since the thickness of the film is on the order of the wavelength of visible light, 
the reflection of sunlight off the thin oil film and the resulting colors can give an 
idea of oil thickness. The following table summarizes the oil thicknesses based on 
visual color of the sheen.  

Table 1: Estimates of sheen thickness (from the “Oil Spill Slide Rule” The Hague) 

Color Thickness (Inches) Volume (liters/m2) 

Barely visible 0.000002 5 x 10-5 

Silver sheen 0.000003 1X 10-4 

First color trace 0.000004 2 X 10-4 

Bright colors 0.00001 4 X 10-4 

Rule, The Hague/The Netherlands, 1985; liters/m2 = liters per square meter. 
 
 
3.4  Site Meetings 
During the quarterly site meeting, use the initial site inspection forms, Tables 3.1 
and 3.2, to again inspect the Site and discuss observations and corrective actions 
to be taken. Make notes from the follow-up site inspection in the bottom half of 
Tables 3.1 and 3.2. Other items to discuss during the site meeting include:  budget 
status; site activities; and ongoing deliverables. After each meeting prepare 
meeting minutes to be sent to DEQ for review. Address any DEQ comments to 
the meeting minutes and finalize. Minutes should summarize each topic covered 
during the meeting, provide a list of action items, identify any persons responsible 
for the action item, and a time frame for completion. Table 3.3 shows an example 
format for the meeting minutes.    
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Surface Water, Inter-armoring 
Water, and Sub-armoring Water 
Sampling and Analysis Plan 
 
 
 
 
Following construction of the sediment cap in 2004/2005, 5 years of semiannual 
sampling were performed during the operational and functional (O&F) phase of 
the Superfund remedial action process. Through the semiannual sampling and 
additional targeted investigation, as described in the annual O&M reports (E&E, 
2007 and 2008; Hart Crowser/GSI, 2009, 2010, and 2011), DEQ and EPA have 
determined that the sediment remedy is protective as well as operational and 
functional. Therefore, the sediment remedy is now in the O&M phase of the 
remedy completion process.  
 
The 10 post-cap semiannual surface water, inter-armoring water, and sub-
armoring water sampling events that were conducted between 2005 and 2010 
used an MHE PushPoint sampling tool (a.k.a. “the Henry Sampler”) described in 
Appendix G. While Appendix G has been retained for potential future use, this 
section of the report has been updated to present the passive sampling techniques 
that were conducted by DEQ to monitor cap performance beginning in the fall of 
2015. It is anticipated the passive water sampling of surface water and sediment 
cap porewater will be the sampling methodology for monitoring in the future.  
 
This section describes the Sampling and Analysis Plan (SAP) for collecting 
surface water, inter-armoring water, and sub-armoring passive water samples; it 
was developed in accordance with Chapter VIII of the O&M Plan (Appendix B). 
Hart Crowser’s and GSI’s updated HASPs covering employees for sampling 
activities are included as Appendix D.  
 
Sampling and analysis techniques that are anticipated to apply to all events are 
contained in this SAP. To increase the applicability of this SAP to future events, 
information generic to the sampling methods are included here and information 
that may change in future sampling events, including the sampling approach, 
sampling locations (including sample coordinates), and sampling schedule for 
each 5-year sampling event, will be provided in Appendix J, beginning with the 
2015 activities.   

4
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The SAP is organized as follows: 
Section 4.1: Summary of Passive Sampling Approach  
Section 4.2: PRC Loading and LDPE and DGT PSD Preparation 
Section 4.3: Field Deployment and Retrieval Methods 
Section 4.4: Sample Identification and Handling Procedures  
Section 4.5: Post-Processing and Sampling of PSDs 
Section 4.6: Field QC Samples 
Section 4.7: Laboratory Analysis and Quality Control 
Section 4.8: Data Calculations 
Section 4.9: Schedule and Reporting 

 
Supporting materials are provided in associated, tables, figures, and appendices as 
cited throughout. 
 
4.1 Summary of Passive Sampling Approach
As described in the DEQ- and EPA-approved technical memorandum, entitled 
O&M Sampling Approach for the McCormick & Baxter Sediment Cap, 
performance sampling will consist of compliance sampling, early warning 
sampling, and analysis of organophilic clay for functionality (GSI, 2013; included 
in Appendix B). The compliance samples will be collected from 12 representative 
surface water and inter-armoring water sample locations to evaluate cap 
performance in comparison to the Record of Decision (ROD) cleanup criteria. 
Porewater samples will also be collected from the sub-armoring layer in four 
targeted locations in order to assess the potential for future contaminant 
breakthrough. Target compliance and early warning sampling locations and 
additional details on the sampling program are provided in Appendix J, organized 
by sampling event. Sampling and analysis procedures for the collection of 
organophilic clay cores are provided in Section 5. 
 
DEQ and EPA decided that passive sampling techniques are appropriate to 
monitor Willamette water quality above and within the armoring of the sediment 
cap 1 in 2015 in part, because the sampling results of this innovative technology 
represent the fraction of biologically available constituents of concern. After 
evaluating several options, DEQ decided to employ passive samplers2 developed 
by Dr. Kim Anderson at Oregon State University (OSU). The samplers are 
equipped with inert low density polyethylene (LDPE) tubing, which essentially 
acts as a carbon sink so that polycyclic aromatic hydrocarbons (PAHs) and 
pentachlorophenol (PCP) will sorb to the LDPE and approach equilibrium with 
                                                 
1 Three Solid Phase Microextraction (SPME) using polydimethylsiloxane (PDMS) passive 
sampling events for polycyclic aromatic hydrocarbons (PAHs) and pentachlorophenol (PCP) were 
conducted between 2009 and 2010. 
2 The term “passive sampler” is used in this report to refer to the sampling hardware (either 
sediment probes or surface water cages) that the passive sampling media is placed inside of and 
deployed in. Note that this term is used to distinguish it from the term Passive Sampling Device 
(PSD), which is used in the OSU Standard Operating Procedures (SOPs) to refer to the prepared 
sampling media (either the LDPE or diffusive gradients in thin film [DGT]) that is ready to deploy 
in the field, but has not yet been placed in the “passive sampler.” 
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dissolved concentrations in porewater. The samplers will also be equipped with 
diffusive gradients in thin film (DGT) technology to accumulate dissolved metals 
in a controlled manner. To facilitate the measurement of porewater concentration 
from the mass of chemical that sorbs to the LDPE and allow for a shorter 
deployment period than would be required if a chemical needed to reach 
equilibrium with the LDPE, performance reference compounds (PRCs) will be 
impregnated into the LDPE as described in OSU’s Standard Operating Procedures 
(SOPs) for passive sampling provided in Appendix K and summarized in 
Section 4.2.  
 
Passive samplers will either be deployed by field staff from shore (in shallow 
water) or by divers at the selected sampling locations (see locations in 
Appendix J). A rigid passive sampling probe equipped with LDPE and DGT 
passive sampling devices (PSDs)3 will be inserted approximately 6 inches into the 
inter-armoring or sub-armoring layer of the M&B sediment cap for performance 
monitoring and early warning monitoring, respectively. Surface water will be 
sampled from a depth of approximately 12 inches (1 foot) above the mudline by 
placing the LDPE and DGT PSDs in sampling cages on the river bottom. Field 
deployment is further discussed in Sections 4.3 and 4.4. The samplers will then be 
left in the sediment and overlying water for approximately 21 days and allowed to 
approach equilibrium. At the time of retrieval, the divers will remove the passive 
samplers and pass them to OSU and GSI personnel on the sample vessel for 
sample handling and transport to the OSU laboratory in Corvallis, Oregon. 
Samples will be processed and analyzed at the OSU laboratory for PAHs, PCP, 
and metals (see Sections 4.5 and 4.6). OSU will also perform all data quality 
checks and convert the LDPE and DGT results into associated water 
concentrations and provide the final results to DEQ/GSI electronically (see 
Section 4.7). 

4.2 PRC Loading and LDPE and DGT PSD Preparation 
The passive sampling LDPE and DGT media will be prepared at the OSU 
laboratory before deployment to make PSDs. The following OSU SOPs, provided 
in Appendix K, describe the procedures for cleaning and drying the LDPE, 
selecting and loading PRCs onto the LDPE, and fabricating the PSDs before 
deployment.  
 

SOP 2120.06 – Cleaning of LDPE for Fabrication of PSD 
SOP 2131.00 – Drying of the Pre-Cleaned Organic PSDs 
SOP 2121.02 – Preparation of PE PSDs for Use in Environmental 
Sampling Equipment 

 
All PSDs used on this project will be prepared (loaded and fabricated) in the same 
batch to ensure comparability between sample results. Because all samples will be 

                                                 
3 For consistency with the OSU SOPs, the term PSD is used to refer to the prepared sampling 
media (either the LDPE or DGT) that is ready to deploy in the field, but has not yet been placed in 
the “passive sampler” hardware. 
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prepared in the same manner and at the same time and PSDs are loaded with a 
known volume and concentration of PRC fortification solution, tracking of time-
zero concentrations by PSD is not necessary. The PRCs used on this project will 
be fluorene-d10, pyrene-d10, and benzo(b)fluoranthene-d12, which will be 
combined into a composite PRC fortification solution at the approximate 
fortification levels shown in Table 4.1. Actual fortification levels will vary by 
batch and will be reported in the data report for each event. The LDPE PSDs will 
be used for analysis of PCP and PAHs, as described in Section 4.5.  
 
Measurements of dissolved metals concentrations in water will be extracted from 
DGT. The DGT deployment units are cylindrical caps with a 3.14 square 
centimeter (cm2) window and base (Figure 4-2). The DGT deployment units are 
pre-loaded with DGT gels by the manufacturer, DGT Research, and do not 
require additional preparation or assembly at the OSU laboratory. While most of 
the target metals can be measured using a Chelex 100 resin gel, arsenic will be 
measured using either zirconium oxide gel or iron oxide gel, depending upon 
availability, and thus two DGT deployment units will be needed at each sampling 
location. 
 
4.3 Field Deployment and Retrieval Methods 
At the beginning of field work, a pre-sampling meeting will be held with all field 
staff to (1) discuss health and safety requirements; and (2) review sampling 
objectives and procedures as outlined in this SAP. 
 
Each party participating in the field work is required to have its own HASP. OSU 
and GSI will operate under EPA’s Boating Safety Plan specific to the EPA vessel. 
In addition, GSI and Hart Crowser will follow their respective HASPs, provided 
in Appendix D. Health and safety procedures for diving on-site have been 
developed by the EPA Region 10 Dive Team, who will deploy and retrieve the 
PSDs. A copy of EPA’s Dive Plan, including its HASP, is included in Appendix 
L and will be strictly followed during field deployment.  
 
The OSU Aquatic Field Sampling Methods for PSDs SOP 100.03 (Appendix K) 
describes the techniques for loading the PSDs into either the surface water cages 
or sediment probes, and the deployment and retrieval techniques that should be 
followed in the field. A summary of project specific deployment and retrieval 
techniques is provided in this section and should be reviewed and followed by the 
field and dive team to ensure data of sufficient quality and consistency are 
collected to meet project objectives.  
 
4.3.1 Navigation and Station Locating 
Passive samplers will be deployed by a diver from a sampling vessel in deeper 
water (generally greater than 5 feet) or by OSU with the assistance of GSI/Hart 
Crowser field staff during low river stage from shore. In both cases, station 
positioning will be accomplished using a high-resolution differential global 
positioning system (DGPS) with pre-loaded target sample location coordinates 
(presented in Appendix J) using the following horizontal datum:  North American 
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Datum of 1983 (NAD83); State Plane Coordinate System; Oregon North Zone; 
and International Feet. Periodic checks of the DGPS will occur by taking a 
reading at the onshore monitoring well MW-37, which will serve as a fixed 
reference location. Station accuracy may be affected by satellite positioning and 
obstructions, such as the railroad bridge and heavy cloud cover. Difficulties in 
achieving satellite coverage will be noted in the field logbook. 
 
Hart Crowser/GSI personnel or the captain of the sampling vessel will operate the 
DGPS. Once positioned as close as possible to the target sample location, a 
weighted tag line will be slowly lowered with enough rope for the water depth 
onto the position immediately below the DGPS antenna. To the extent practical in 
the moving river current, the line will be drawn vertical and the position again 
confirmed with the DGPS. The actual sample coordinates will be recorded in the 
field logbook.  
 
Vertical positioning is required to establish the elevation of the river bottom at the 
sampling locations. While the sampling device is in place at the sampling station, 
depth to the river bottom will be measured using a lead line immediately before or 
during the sampling. Vertical measurements will be collected using the lead line 
or will be recorded in the field logbook to the nearest 0.1 foot below the water 
surface.  
 
Willamette River stage data are recorded on a 30-minute basis from U.S. 
Geological Survey (USGS) station number 14211720 (USGS, 2013). This station 
is located on the upstream side of the Morrison Bridge (River Mile [RM] 12.8). 
River stage elevation data reported by USGS are relative to the Portland River 
Datum at this location. The river stage data are corrected to North American 
Vertical Datum of 1988 (NAVD88) at approximately RM 7 by adding 5.0 feet to 
the USGS reading. The depth to river bottom measurements will be combined 
with the corrected river stage data to estimate an elevation of the river bottom at 
each sample location based on the time of the measurement. 
 
During sampling, the combination of river levels and subsurface obstructions may 
preclude collecting a sample at the target location. If this occurs, the collection 
location will be moved no more than 30 feet from the target location to an area 
that is still within the sediment cap footprint to satisfy the rationale and objectives 
for the sample. If sample locations are unsuccessful after two attempts and/or 
must be moved more than 30 feet from the initial target, the station will be 
temporarily abandoned while the DEQ project representative is consulted to 
discuss potential field changes. Decisions to relocate samples and the new 
sampling coordinates will be recorded in the field logbook. 
 
Additional detail regarding sample positioning is provided in Section 4.2.3 and 
4.2.4 and should be followed by divers and/or field staff from shore during passive 
sampler deployment. A schematic showing the configuration of the sediment 
probe, surface water cage, and anchoring system is provided in Figure 4-1. 
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4.3.2 Diver Collection Positioning Procedures 
For sampling stations where diver collection is required: 
 

A buoy will be attached to the steel cable weighted tag line to denote 
the confirmed sample location described above. GSI will provide 
estimated water depths to OSU and the EPA dive team for each 
station, and the weighted tag lines will be prepared to minimize 
excessive slack in the anchor line, which could pose an entanglement 
hazard to divers. 

The diver will be equipped with underwater video and surface 
communications per the EPA Dive Plan (Appendix L). 

Once on the riverbed, the diver will report the general bottom 
conditions (e.g., sediment type, presence of debris, presence of 
crayfish or other organisms, armoring thickness, presence of sediment 
overlying the armoring) to the surface team. GSI personnel onboard 
the sampling vessel will view the general sample location on video and 
record observations in the field logbook. 

Actual sample location will be collected after the sampler is installed. 
If the sample locations are moved more than 30 feet, the rationale for 
moving the location will be recorded in the field logbook.  

 
4.3.3 Shoreline Collection Positioning Procedures 
For shallow water stations where samples can be collected by field staff from 
shore:  
 

Field staff should be equipped with waders and the appropriate 
personal protective equipment (PPE), as specified in the HASP 
(Appendix D). 

 
Field staff should work in pairs, using the buddy system to complete 
all tasks. 

 
Areas for preparing and processing samples on-shore will be set up so 
that as much of the work can be conducted from shore versus in the 
water. 

 
Field staff can move stations shoreward such that they are not forced 
to deploy samplers in more than approximately 1 foot of water. 
Deployment of the porewater samplers will be conducted during the 
low-low tide to reduce the likelihood that the sampler will be exposed 
the atmosphere. To ensure that surface water samples remain 
submerged for the duration of deployment, surface water cages can be 
moved up to 30 feet offshore from the ‘co-located’ inter-armoring 
passive sampling probes. 
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Actual sample location will be collected after the sampler is installed. 
If the sample locations are moved more than 30 feet, the rationale for 
moving the location will be recorded in the field logbook.  

 
4.3.4 Field Placement of Passive Samplers 
The prepared LDPE PSDs (see Section 4.1) will be stored in cleaned amber glass 
jars and transported to the Site by OSU staff in coolers equipped with “blue ice.” 
DGT PSDs will be transported to the Site in sealed plastic bags and transported 
back to the laboratory, following retrieval, with “blue ice” in a cooler.  
 
Before deployment, the LDPE and DGT PSDs will be inserted into the passive 
sampler probe or surface water cage as described in OSU Aquatic Field Sampling 
Methods for PSDs SOP 100.3 and shown in Figures 4-2 and 4-3. All personnel 
handling the PSDs should wear nitrile gloves and care should be taken to 
minimize any contact with the LDPE and DGT PSDs inside the samplers. 
 
Once positioned on the confirmed sample station (see Section 4.2.1 through 
Section 4.2.3), the diver or field personnel will need to manually remove4 enough 
of the rock armoring and/or ACB to advance the passive sampling sediment 
probes approximately 9 inches into the armoring for the single depth inter-
armoring samples or 21 inches below the mudline (bml) for the multi-depth sub-
armoring samples. Given the 6-inch screen lengths, these target depths aim to 
center the sample area 6 inches into the armor layer (to sample from 3 to 6 inches 
bml) and 6 inches into the sediment cap (to sample 9 to 15 inches bml), which 
should be in the upper portion of the sand cap layer (see Figures 4-1 and 4-2).  
 
Before deployment, GSI will verify which type of samplers will be installed at 
each location and communicate that information to the divers and/or field staff, 
because the number and types of samples collected by event will vary depending 
on the sampling approach detailed in Appendix J. Specific deployment procedures 
for the sediment probes and surface water cages are summarized below. 
 
Sediment Porewater Deployment: 

Place the prepared LDPE and DGT PSDs onto the deployment 
hardware (probe insert; Figure 4-2). 

 
Place the deployment hardware into the deployment probe and secure 
(Figure 4-2.).  

 
For sampling stations where diver collection is required, the assembled 
PSDs should be attached to the weighted tag line using a carabineer 
and slowly lowered to the diver using a separate tag line. The EPA 
Dive Team will decide whether to lower the PSDs individually or 
jointly based on field conditions and health and safety considerations. 

                                                 
4 For the nearshore sampling locations, the ACB may be jackhammered out ahead of the sampling 
event to expedite deployment activities. 
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Until the sampler is secure in the sediment, the polyethylene (PE) 
sampler will be attached via a carabineer to a tag line secured to the 
sample sampling vessel. For stations deployed from shore, field staff 
will work in teams to deploy each PSD with materials that are not in 
immediate use staged on-shore. 

 
Submerge the deployment probe into the sediment until only the 
cylindrical top of the probe sticks up into the water column.  

 
o Should refusal be encountered before full sampler insertion, the 

PSD will be gently withdrawn and inspected to determine if 
everything is in place. If the PSD is undamaged, the diver may 
proceed with a second attempt at sampler insertion after 
additional excavation is performed. 
 

o If it is necessary to move to an alternate location to place the 
samplers, the diver will communicate with GSI and OSU 
personnel on the vessel to relocate and document the variation.  
 

Once in-place, manually place the previously removed rock armoring 
material into the void around the sampler and push it down into the 
void and up against the sampler in attempt to re-create the current 
‘armored conditions’. 
 
Ensure that the sediment probe is attached to the anchor line via a steel 
cable (Figure 4-1).  

Surface Water Deployment:
Place the PSD on the deployment hardware (Figure 4-3). 
 
Place the deployment hardware into the deployment cage and secure 
(Figure 4-3.). 

 
Attach cage(s) to deployment gear, ensuring that the gear is adjusted for 
the appropriate water depth and so that the top of the sampler is 
approximately 12 inches above the mudline. The weight of the anchor 
and buoyancy of the support buoy should be appropriate for deployment 
conditions (Figure 4-1). If a top buoy is used as a visual marker, ensure 
sufficient slack line to account for changes in water depth.  

 
Submerge entire apparatus into the water and verify that deployment is 
correct before releasing the top buoy or rope. 

 
After a successful sampler insertion has been achieved, the anchor and rigging 
system shown in Figure 4-1 will be set up by the diver. This setup will be 
modified nearshore where a top buoy is not warranted. Upon completion, the 
dive/field team may then proceed to the next sampling location.  
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4.3.5 Field Retrieval of Passive Samplers 
Following the deployment period (approximately 3 weeks) specified in Appendix 
J, the field team will re-mobilize to the Site to retrieve the passive samplers. The 
top buoy should allow for visual relocation of the deployment gear. After the 
station is located, the diver will inspect the setup and relay observations to GSI 
and OSU staff on the sampling vessel so that potential displacement can be noted 
in the field logbook. The diver will then carefully remove the passive samplers 
and associated deployment apparatus and pass them to field personnel on the 
sampling vessel. 
 
Once onboard, OSU or GSI field personnel will remove the PSDs from the 
protective sampling cage or probe, rinse them with water from the Site to remove 
sediment or biofouling (if necessary), and store the LDPE and DGT PSDs in 
labeled, clean, sealed jars or Teflon bags for transport to the OSU laboratory 
within 24 hours of retrieval. 
 
4.4 Sample Identification and Handling Procedures 
This section describes procedures for sample identification and chain of custody 
that should be used for field activities. These procedures ensure sample quality is 
maintained during collection, transportation, storage, and analysis.  
 
4.4.1 Sample Identification  
Assign each sample a unique identification (ID) number describing the sample 
location. Record the sample number on a waterproof sample label and affix the 
label to the sample jar. To aid in data management, the field team should use 
sample location numbers in the format listed in Appendix J. Each sample ID will 
consist of abbreviations reflecting the following six components:  
 

1. Site Identification: MB = McCormick and Baxter Site 
2. Sample Matrix: SW = surface water exposure; IA = inter-armoring 

exposure; or SA = sub-armoring exposure 
3. Sample Media: PE = polyethylene (i.e., LDPE) or DGT = diffusive 

gradient in thin film 
4. Sample Month: e.g., 10 = Month of sample retrieval (e.g., October) 
5. Sample Year: e.g., 15 = Year of collection (e.g., 2015) 
6. Sample Station Number: 01 through 27 will be station numbers consistent 

with previous sampling events and station letters A through L will be used 
to denote the statistically derived compliance monitoring locations 
described in Appendix J. 

 
For example, MBSWPE1015-01 would be used to describe the surface water 
exposed LDPE sample collected in October 2015 at station 1. Field duplicates 
should be designated with a “-Dup” at the end of the sample name (e.g. 
MBIADGT1015-02-Dup represents a field duplicate collected in the inter-
armoring exposed DGT collected in October 2015 at station 2. 
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4.4.2 Sample Labels 
Use sample labels to identify samples collected in the field. PSDs may be pre-
labeled before deployment to facilitate sample tracking and inventory. Once 
recovered, the PSDs will be placed in laboratory-cleaned amber bottles or sealed 
Teflon bags and a sample label will be firmly attached to the sample container and 
covered with clear packaging tape for protection. Information on the sample label 
should be sufficient to enable cross-reference with the field logbook and contain, 
at a minimum, the following information: 
 

Sample identification 
Date and time of collection 
Client 

 
4.4.3 Sample Custody  
OSU personnel will maintain custody of the samples for the duration of 
fieldwork, transport, and processing and will follow standard custody procedures 
to trace the possession and handling of a sample from collection to completion of 
all required analyses. Chain of custody procedures and forms, if required, will 
adhere to the requirements set forth in the OSU Chain of Custody for Quality 
Assurance Project Plan (QAPP) SOP 2021.01 (Appendix K).  
 
4.4.4 Sample Handling and Packaging 
All PSDs will be transported between the field and the OSU laboratory by OSU 
field staff and thus shipping of the samples or additional transfer of custody is not 
anticipated. PSDs will be stored in clean amber containers in coolers containing 
“blue ice” to maintain refrigeration before arrival at the laboratory. Coolers will 
be packaged carefully to avoid breakage or contamination. Given that inter-
agency custody transfers are not anticipated, custody seals will not be used. 
 
4.4.5 Field Logbooks and Data Forms 
Field logbooks (or field forms) and data forms are necessary to document daily 
activities and observations. Documentation should be sufficient to enable 
participants to accurately and objectively reconstruct project events. Field 
logbooks should be bound and contain numbered pages. Entries should be made 
in waterproof ink, dated, and signed. No pages of the bound notebook should be 
removed for any reason. 
 
If corrections to field notes are necessary, they should be made by drawing a 
single line through the original entry (so the original entry is still legible) and 
writing the corrected entry alongside the original entry. The correction should be 
initialed and dated. Corrected errors may require a footnote explaining the 
correction. 
 
4.4.6 Photographs 
Photographs will be taken to document field activities. Photographs will be 
documented in the field notebook, downloaded into a photo log file, and kept with 
the electronic project files.  



 

Updated June 17, 2016 
4-11 

4.5 Post-Processing and Sampling of PSDs  
Upon arrival at the OSU laboratory, samples will be logged in, and the LDPE 
PSDs will be frozen and the DGT PSDs will be refrigerated until extraction, 
which is estimated to occur within 10 days of receipt to meet the deadlines of this 
project. The procedures for processing the LDPE and DGT PSDs before analysis 
are described in OSU’s passive sampling SOPs (Appendix K) and summarized 
below by PSD media.  
 
4.5.1 LDPE Cleaning, Sub-sampling, and Extraction
The LDPE PSDs will be cleaned to remove biofouling, water, and other potential 
analytical interferences. If frozen, samples will be brought back to room 
temperature before cleaning. Cleaning will be conducted under a solvent hood at 
the OSU laboratory following the procedures outlined in the OSU Cleaning Field 
Deployed Polyethylene PSDs SOP 108.01 (Appendix K). This procedure includes 
submersing the PSDs sequentially in three different solvents. Once cleaned, the 
PSDs are cut into pieces using clean scissors and stored in amber jars until 
extraction. The OSU chemist will fill out a bench sheet documenting the cleaning 
process and will include a post-deployment cleaning blank with each batch of 
samples. 
 
The method for extracting organic compounds (i.e., PAHs and PCP) from the 
PSDs by use of a two-step hexane dialysis is described in the OSU Extraction of 
Organic Compounds from Polyethylene PSDs SOP 406.02 (Appendix K). Once 
dialysis is completed, the extracts are transferred and concentrated in hexanes. 
The OSU chemist will fill out a bench/QC summary sheet documenting the 
extraction process and will include all field and/or laboratory QC samples to 
ensure batch extraction quality. 
 
4.5.2 DGT Extraction 
The method for extracting chromium, copper, and zinc from the DGT PSDs is 
described in the following OSU Assembly and Extraction of DGT PSDs SOP 
802.01. An OSU chemist will open the DGT deployment devices, remove and 
dispose of the filter and diffusive gel layers, and extract the chelex resin gel using 
a nitric acid (HNO3) solution for 24 hours.  
 
The extraction method for arsenic is similar to that of the other metals, but uses 
either hydrochloric acid (HCL) or sodium hydroxide (NaOH) for ferric-oxide and 
zirconium-oxide resin gel extraction, respectively. The extraction procedures for 
arsenic are provided in OSU’s Assembly and Extraction of DGT PSD for Total 
Arsenic SOP 811.00. 
 
The OSU chemist will fill out an extraction bench sheet documenting the 
extraction process for metals and will include all field and/or laboratory QC 
samples to ensure batch extraction quality. 
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4.6 Field QA/QC Samples 

Field Duplicate 
The Field Duplicate is a duplicate sample will be collected adjacent to the target 
sample location (i.e., two samples collected independently at a sampling location 
during a single act of sampling). The purpose is to evaluate the precision of 
sampling procedures. Field Duplicate samples will be collected at a frequency of 
approximately 5 percent of the samples collected and at least one sample 
duplicate will be collected from both the surface water and inter-armoring layers. 
See Appendix J for the number and location of field duplicates by sampling event. 
 
Field Blank 
Field blanks are blank passive samplers carried into the field and opened and 
exposed to the ambient air during the collection of typical sample. Field blanks 
are sealed during transport but opened, for exposure to the environment, and 
placed on a work bench as a sampler is prepared for deployment or retrieval. 
Once the sample is processed, the field blank is re-sealed, packaged, stored, and 
transported back to the laboratory for analysis. Field blanks will be collected at a 
frequency of approximately 5 percent of the total number of field (actual) 
samples. 
 
Trip Blank 
Trip blanks are passive samplers that are transported to the field and kept in their 
respective transport containers during sampling and then transported back to the 
laboratory with the other field samples. The trip blanks are never exposed to the 
ambient environment during transport and represent the transport process to and 
from the field. Trip blanks will be collected at the frequency of approximately 
5 percent of the total number of field (actual) samples are field blanks. 
 
4.7 Laboratory Analyses and Quality Control 
4.7.1 Chemical Analyses  
Chemical analysis of the surface water samples will be completed by the OSU 
laboratory as described in the following SOPs, provided in Appendix K: 
 

SOP 418.00 – Determination of Parent and Methyl Substituted 
Polynuclear Aromatic Hydrocarbons (PAHs) using Gas Chromatography 
Tandem Mass Spectrometry (GC-MS/MS) 

SOP 420.00 – Determination of Pentachlorophenol using GS-MS/MS 

SOP 804.01 – Determination of Trace Metals by Inductively Coupled 
Plasma Mass Spectrometry (ICP/MS) 

For the purpose of this project, the following PAHs will be reported: 
acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(ghi)perylene, benzo(k)fluoranthene, chrysene, 
dibenzo (a,h) anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 
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naphthalene, phenanthrene, and pyrene. Dissolved metals targeted in this study 
are arsenic, chromium, copper, and zinc. The analytical schedule for each sample 
is summarized by event in Appendix J. Estimated method detection limits for the 
final water results are provided in Table 4.2 for PAHs and Table 4.3 for metals. 

4.7.2 Laboratory QA/QC Procedures  
Laboratory QA/QC will be maintained through the use of standard EPA methods 
and other accepted methods and standard analytical procedures for the target 
analytes. The method-specific and other analytical and laboratory QC procedures 
and protocols followed are detailed in the laboratory’s method-specific SOPs 
mentioned in Section 4.6.1 and included in Appendix K. These procedures 
incorporate the collection and analysis of the following laboratory QA/QC 
components: 

• Method reporting limit (MRL) checks; 
• Continuing calibration verification; 
• Matrix spikes (MS) and matrix spike duplicate (MSD) samples; 
• Reagent blanks (extraction blanks); 
• Calibration check samples; and 
• Laboratory splits. 

Data that falls outside of Laboratory QA/QC requirements should be flagged 
accordingly and discussed in the preliminary report. 

 
4.8 Calculations of Water Concentrations from PSD 

Results
The methods for estimating porewater and surface water concentrations from 
concentrations measured in PSDs, are described in Section 4.7.1 and 4.7.2 for 
LDPE and DGT extraction results, respectively.  
 
4.8.1 LDPE Calculations 
In order to assess an analytes in situ LDPE-water exchange kinetics, PRCs are 
added to the LDPE PSD prior to deployment. Labelled compounds will be used, 
ensuring that the PRCs do not occur in the environment. By determining the 
depletion of PRC compounds during the deployment period, the sampling rate of 
target constituents in LDPE can be estimated and used in conjunction with 
literature-based partitioning coefficients to calculate the sampler water 
partitioning coefficient. Water concentrations can then be calculated based on the 
equations provided in Section II.C of the OSU Calculation of PAH Water 
Concentrations Derived from PSD SOP 407.01. 
 
OSU personnel will perform all of the calculations necessary to convert the raw 
LDPE results and present the final surface water and porewater results in their 
report (Section 4.8.2). 
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4.8.2 DGT Calculations 
After the concentration of metals in the DGT extract is known, the mass of each 
accumulated metal can be determined using the equation listed in Part V.B. of the 
OSU Assembly and Extraction of DGT PSDs SOP 802.01 and Assembly and 
Extraction of DGT PSDs for Total Arsenic SOP 802.01 (Appendix K). The 
concentration of the metal in surface water or porewater is then calculated by 
multiplying the accumulated mass of each metal through the following equation.  
 

CDGT = M g/(DtA) 
Where, 

CDGT = Concentration of metal in solution collected by the DGT 
M = Mass of each metal accumulated in the chelix resin-gel layer 

g = Thickness of the diffusive gel and filter membrane 
D = Diffusive coefficient of each metal (see OSU SOP 802.01 in Appendix K) 
t = Deployment time (in seconds) 
A = Exposure area of the solution deployment period (3.14 cm2) 

 
OSU personnel will perform all of the calculations necessary to convert the raw 
DGT results and present the final surface water and porewater results in their 
report (Section 4.8.2). 
 
4.9 Schedule and Reporting 
4.9.1 Schedule 
The specific sampling schedule is summarized in Appendix J for each sampling 
event. In general, sample deployment is anticipated to take approximately 4 days 
and samplers will be left in place to equilibrate for approximately 21 days before 
retrieval. PSDs will be transported to the OSU laboratory at the conclusion of 
fieldwork and extracted within 10 days of receipt to meet the deadlines of this 
project. 
 
4.9.2 Reporting 
A preliminary report, including field placement and retrieval methods, sample 
preparation and transport, analytical methods, data analysis, interpretation of 
results, and conclusions will be prepared by OSU and submitted to DEQ 
approximately two months after completion of fieldwork and by the date noted in 
Appendix J. DEQ and GSI will review the preliminary report and provide 
comments within 30 days of receipt. OSU will incorporate comments and issue a 
final report within 30 days of receipt of comments. 
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Organophilic Clay Sampling and 
Analysis Plan 
 
 
 
 
5.1 Introduction 
This section describes the investigative techniques used to collect organophilic 
clay core samples and the planned testing for samples collected. In general, the 
purpose of the organophilic clay investigation is to expand the knowledge base on 
the effectiveness of organophilic clay as a capping material, on the effectiveness 
of using organophilic clay mats for future cap repair, and to obtain information 
that will shape the long-term monitoring and maintenance plan for the M&B 
organophilic clay portion of the sediment cap. Organophilic clay from the 
sediment cap was sampled in the fall of 2006, 2008 and 2009. A fourth sampling 
event was conducted in conjunction with the 2015 passive sampling event (see 
section 4 and Appendix J) in September 20155. The 2015 organophilic clay 
sampling followed this SAP; and it is likely that future organophilic clay sampling 
will also follow the methodology and analyses described below. 
 
The purpose of this SAP is to provide the sampling methodology and anticipated 
sample analysis for the 2015 event. Two cores will be collected from the area 
where granular organophilic clay is present within the sediment cap in Willamette 
Cove.  
 
The following sections describe the general scope of work, objectives, and 
methodology for obtaining organophilic clay cores and repair of the areas 
disturbed through coring. In addition to field observations of the organophilic clay 
thickness and nature obtained by logging the cores; three equidistant samples will 
be collected from within the granular organophilic clay layer of each core. 
Generally, the thickness of the organophilic layer is between 9 and 14 inches 
based on cores collected in 2006. Samples will be submitted to the DEQ contract 
laboratory, currently ESC Lab Sciences (ESC) of Mt. Juliet, Tennessee, for 
analysis of PAHs and total organic carbon (TOC).  
 
 

                                                 
5 Note that this SAP was approved by DEQ in September 2015, prior to the passive sampling 
event. The SAP text is left in future tense even though the work was completed. The results will 
be included in the 2015 Annual Report. 
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5.2 Previous Investigations 
In 2006, the percent hexane extractable material (% HEM), permeability, strength, 
available sorption capacity, PAHs, and water content were measured. The results 
showed that the granular organophilic clay from the cap retained similar 
permeability, strength, sorption capacity and % HEM to fresh organophilic clay 
indicating that the organophilic clay had not been compromised by reduction in 
either capacity or permeability. PAHs were analyzed from five intervals in one 
core. In the 0- to 0.5-inch sampling interval immediately above the native 
sediment, 40 milligrams per kilogram (mg/kg) pyrene was detected in the granular 
organophilic cap. Other overlying granular organophilic clay cap sample intervals 
showed concentrations of PAHs that were either below the method detection 
limits (MDLs) or only slightly elevated.  
 
In 2008, tests conducted on the organophilic clay from the granular portion of the 
sediment cap included water content, organic matter content,  percent HEM, and 
PAH concentrations. The organophilic clay showed no evidence of NAPL 
saturation and the dry HEM of organophilic clay samples were less than 6 percent 
and considerably below the capacity of the fresh organophilic clay (50 percent or 
greater). However, the PAH concentrations were less than 2.3 mg/kg which does 
not account for the  percent HEM measured in the organophilic clay, suggesting 
that the low HEM was associated with the extractable material from the 
organophilic clay and not from the migration of NAPL or dissolved PAHs in 
water into the organophilic clay portion of the sediment cap. This is consistent 
with the observation of increased biological activity within the footprint of the 
organophilic clay. There is evidence that this biological activity has led to a 
significant reduction in organic matter of the organophilic clay used in the 
sediment cap. Although degradation of the organic matter will ultimately result in 
a reduced sorption capacity of the organophilic clay, in 2008 (and again in 2009), 
there was still ample sorption capacity remaining in the organophilic clay. The 
organic matter content decreased from approximately 24 percent in fresh ET1 
organophilic clay to between 13 and 18 percent (four years after emplacement). 
Measurements from 2009 showed that the percent organic matter had remained 
stable between 2008 and 2009.  
 
In 2009, the OC percentage was also approximately 16 percent suggesting that the 
degradation of the organophilic clay may be stabilizing. The primarily purpose of 
this sampling event in 2015 is to determine whether the organophilic clay 
continues to degrade losing organic matter content, or whether the degradation 
has stabilized. The combination of PAHs (the contaminant that would be expected 
to sorb to the organophilic clay if there is an ongoing source to the sediment cap) 
combined with measuring the organic matter content will provide the information 
needed to make the assessment.  
 
5.3 Organophilic Clay Use 
Organophilic clay is a bentonite or hectorite clay modified to be hydrophobic and 
have an affinity for non-soluble organics. Organophilic clay is used in water 
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treatment systems to reduce fouling from oil in downstream components. Because 
it has an affinity for organic liquids and has been used effectively in water 
treatment applications, organophilic clay was selected for placement within the 
sediment cap at site oil seeps. At the Willamette Cove and TFA seeps, a 1-foot-
thick layer of granular organophilic clay was placed during sediment cap 
construction. Organophilic clay reactive core mats “blankets” were placed in 
other TFA locations and beneath the Burlington Northern Railroad bridge where 
local ebullition entrained creosote sheen. A test patch of the “blanket” material 
was placed downstream of the TFA in a bubble path ebullition area that measures 
approximately 10 feet by 15 feet. The test patch was secured with a section of 
chain link fence, and then covered by sand and rock armoring. A second blanket 
was placed in an adjacent bubble path ebullition area in October 2006 during the 
initial organophilic clay sampling event. This blanket measures approximately 
10 feet by 10 feet and is located approximately 15 feet riverward of the first in the 
TFA. The locations of organophilic clay areas along with other site features are 
shown in Figure 5.1. 
 
5.4 Objectives/Scope of Work 
The objectives of the 2015 organophilic clay sampling activities include: 
 

Collect two sediment cap cores through the organophilic clay area in 
Willamette Cove to observe, log, and provide samples for laboratory 
testing; and 

Measure the placed thickness of organophilic clay material in the collected 
cores. 

The scope of work for the organophilic clay sampling includes the collection of 
sediment cap cores and abandonment of core holes using granular organophilic 
clay or bentonite chips to plug holes. The articulated concrete block in the area 
targeted for sampling will be removed to allow for advancing the core through the 
sediment cap.  
 
Previous coring locations within Willamette Cove are shown on Figure 5.2. The 
two locations for the 2015 event will be collected from within the granular 
organophilic clay area at the approximate proposed locations shown in Figure 5.2 
and field located using a hand-held global positioning system (GPS) with pre-
loaded background imagery to confirm that the sample locations are within the 
targeted area. These will be located from shore based on field conditions 
(Willamette River stage and associated water depth) and the ACB removed prior 
to coring.   
 
5.5 Sample Collection Methodology 
Collect sediment cap cores using 2-inch diameter polyvinyl chloride (PVC) pipe, 
saw-cut on one end to provide a pointed cutting tip. After the ACB has been 
removed, cut the geotextile and remove the 4 inches of 1-inch minus gravel 
beneath the geotextile exposing the sand portion of the sediment cap. Drive each 
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core approximately 2.5 to 3 feet below the top of the sand cap. Use a metal slide 
hammer to drive PVC cores. Once the desired depth has been reached, make two 
measurements from the top of the PVC. The first measurement is to the top of the 
sand cap, and the second measurement is inside the pipe to the top of the sample 
material in the core. The amount of core material (difference between the top of 
material inside the core and the bottom depth of the core) could also be calculated 
to help determine how much deeper to drive the core. Mark the outside of the 
PVC Core at the top of the sand layer with a permanent marker. Next, fill the void 
space within the upper portion of the PVC pipe with water, and cap to create 
suction within the sampler, so the sediment core is not lost out the bottom of the 
sampler during retrieval.  
 
Retrieve cores using a lifting strap and a high lift jack, with the core either capped 
or duct taped on the end. Hold the core vertically and drill a hole just above the 
permanent marker line and remove the top cap to release the water to the ground. 
Then cut the core at the marker line and replace the cap. 
 
Record each core location using a hand-held GPS, and label each core with the 
boring identification, depth measurements, and top and bottom. Backfill each core 
hole with either granular organophilic clay or bentonite chips, and cap with a 
piece of organophilic clay blanket material followed by replacement of an ACB 
block.  
 
Once a core is retrieved, labeled, water released, cut and capped, transport it to the 
site shop building to be opened and logged. Lay the core flat and cut the pipe 
lengthwise, removing approximately one-third of the pipe using a hand-held 
circular saw, exposing the entire sample core. Log cores for sediment description, 
including thickness of organophilic clay, and presence of NAPL or discoloration. 
In the core logs, include the following: 

 
Organophilic clay sediment contact, location, and nature of contact. 

Creosote should be described within the organophilic clay. Is there a 
layer?  Are there stringers? (These should appear as black organophilic 
clay.) 

Creosote should be logged in sediment. Is the sediment underlying the 
organophilic clay contaminated with product, sheen – light, moderate, 
heavy, stringers, etc.? 

Thickness of the granular organophilic clay layer. 

Nature of contact with overlying sand. 
 
Once cores have been logged and the thickness of the organophilic clay layer has 
been determined, cut three equidistance sections from each end and the center of 
the organophilic clay interval taking care to NOT include the sand layer or native 
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sediment layer and transfer each section to sampling jars. Clean sample containers 
will be provided by the analytical laboratory ready for sample collection. Samples 
will be fully filled, leaving no headspace. A label will be affixed to each sample 
container and marked with identifying information, including the actual sampling 
interval, date and time of collection, and unique sample identification as discussed 
in Section 5.5.1.  
 
5.6 Sample Handling Procedures 
 
5.6.1 Sample Identification  
Assign each sample a unique ID number describing the sample location. Record 
the sample number on a waterproof sample label and affix the label to the sample 
jar. To aid in data management, the field team should use sample location 
numbers in the format listed below. Each sample ID will consist of abbreviations 
reflecting the following six components:  
 

1. Site Identification: MB = McCormick and Baxter Site 
2. Sample Matrix: OC = organophilic clay 
3. Sample Year: 2015 
4. Sample Station Number: 01 through 02 will be used for the two cores 

planned for collection in 2015. 
5. Sample Start Depth (in inches): e.g., 0 = bottom of granular organophilic 

clay layer 
6. Sample End Depth (in inches): e.g., 3 = 3 inches above bottom of granular 

organophilic clay layer 
 
Note that the last three constituents (station number, start depth, and end depth) 
should be separated by dashes. For example, MBOC2015-01-0-3 would be used 
to describe the sampling interval from 0 to 3 inches above the bottom of the 
observed granular organophilic clay layer.  
 
5.6.2 Chain of Custody Forms 
Chain of custody forms should be completed fully by the field technician 
responsible for sample shipment to the analytical laboratory. At a minimum, the 
chain of custody forms should include: 
 

Name and company or organization of person collecting the samples; 
Date samples were collected; 
Type of sample collected (composite or grab); 
Location of sampling station (using the sample ID number described in 
Section 5.6.1); 
Numbers and types of containers shipped; 
Analysis requested; and 
Signature of the person relinquishing samples to the transporter, with the 
date and time of transfer noted, and signature of the designated sample 
custodian at the receiving facility. 
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In the remarks section of the custody record, note if samples require rapid 
laboratory turnaround. 
 
The relinquishing individual should record all shipping data (e.g., air bill number, 
organization, time, and date) on the original custody record, which would be 
transported with the samples to the laboratory and retained in the laboratory’s file. 
Original and duplicate custody records with the air bill or delivery note constitute 
a complete custody record.  
 
5.6.3 Field Logbooks and Data Forms 
Field logbooks (or field forms and data forms) are necessary to document daily 
activities and observations. Documentation should be sufficient to enable 
participants to accurately and objectively reconstruct project events. Field 
logbooks should be bound and contain numbered pages. Entries should be made 
in waterproof ink, dated, and signed. No pages of the bound notebook should be 
removed for any reason. 
 
If corrections to field notes are necessary, they should be made by drawing a 
single line through the original entry (so the original entry is still legible) and 
writing the corrected entry alongside the original entry. The correction should be 
initialed and dated. Corrected errors may require a footnote explaining the 
correction. 
 
5.6.4 Photographs 
Photographs will be taken to document field activities. Photographs will be 
documented in the field notebook, downloaded into a photo log file, and kept with 
the electronic project files.  
 
5.6.5 Custody Procedures 
The main objective of chain of custody procedures is to provide an accurate 
written or computerized record that can be used to trace the possession and 
handling of a sample from collection to completion of all required analyses. A 
sample is in custody if it is: 
 

In someone’s physical possession; 
In someone’s view; 
In a locked container; or 
Kept in a secured area restricted to authorized personnel. 

 
5.6.5.1 Field Custody Procedures 
Use the following guidance to ensure proper control of samples during fieldwork. 
 

As few people as possible should handle samples. 
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The sample collector is responsible for the care and custody of samples 
until they are transferred to another person or dispatched properly under 
chain of custody rules. 

The sample collector should record sample data in the field logbook. 

The field manager should determine whether proper custody procedures 
were followed during the fieldwork and decide whether additional samples 
are required. 

 
When transferring custody (i.e., releasing samples to a shipping agent), the 
following guidelines apply. 
 

Coolers in which samples are packed should be sealed and accompanied 
by two chain of custody records. When transferring samples, individuals 
relinquishing and receiving them must sign, date, and note the time on the 
chain of custody record. This record documents sample custody transfer. 

Samples should be dispatched to the laboratory for analysis with separate 
chain of custody records accompanying each shipment. The shipment 
method, courier name, and other pertinent information should be entered 
in the chain of custody record. 

All shipments should be accompanied by chain of custody records 
identifying their contents. The original record should accompany the 
shipment. The other copies should be distributed appropriately to the site 
team leader and site manager. 

If sent by common carrier, a bill of lading should be used. Freight bills and 
bills of lading should be retained as part of the permanent documentation. 

5.6.5.2 Laboratory Custody Procedures 
A designated sample custodian at the laboratory should accept custody of shipped 
samples from the carrier and enter preliminary information regarding the package 
into a package or sample receipt log, including the initials of the person delivering 
the package and the status of the custody seals on the coolers (i.e., broken versus 
unbroken). The custodian responsible for sample login should open the package, 
check the contents, and verify the information on the chain of custody agrees with 
the samples received. Pertinent information regarding shipment, pickup, and 
courier should be entered into the chain of custody record. The custodian also 
should document the relative temperature of the cooler and the general condition 
of the sample containers. The custodian then should enter the project name and 
sample identification information into the laboratory’s sample management 
system. 
 
The custodian responsible for sample login should complete the package or 
sample receipt log and note any discrepancy or improper preservation. Each 
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sample should be assigned a unique laboratory identification number, and a label 
should be generated for each container associated with that sample. The labels 
allow easy tracking of samples within the laboratory every time the samples are 
taken from or returned to sample management. 
 
Internal custody procedures for transfer of samples within the laboratory should 
be followed in accordance with the guidelines presented herein. The laboratory 
should maintain records to clearly document all internal transactions and the 
ultimate fate (consumption or destruction) of the samples. 

5.6.6 Sample Handling, Packaging, and Shipping 
The transportation and handling of samples must be accomplished in a manner 
that not only protects the samples’ integrity but also prevents any detrimental 
unnecessary exposure to sample handlers because of the possible hazardous 
nature of samples. Regulations for packaging, marking, labeling, and shipping 
hazardous materials are promulgated by the United States Department of 
Transportation (DOT) in 49 Code of Federal Regulations 171–177 and/or the 
International Air Transport Association (IATA) Regulations for Dangerous 
Goods. 
 
5.6.6.1 Sample Packaging 
Samples must be packaged carefully to avoid breakage or contamination and must 
be shipped to the laboratory at proper temperatures. Follow the subsequent sample 
packaging requirements: 
 

Sample bottle lids must never be mixed. All sample lids must stay with the 
original containers. 

Sample bottles may be placed in a plastic bag to minimize leakage in case 
a bottle breaks during shipment. 

Cool samples by double bagging ice and placing the sealed ice-filled bags 
around the sample containers. Ice is not to be used as a substitute for 
packing materials. 

Any remaining space in the sample-shipping container should be filled 
with inert packing material. Under no circumstances should material such 
as sawdust, newspaper, or sand be used. 

The custody record must be sealed in a plastic bag and placed in the 
shipping container. Custody seals must be affixed to the cooler that 
contains the samples. 

 
5.6.6.2 Shipping Containers 
The appropriate shipping container should be determined by DOT or IATA 
regulations for the anticipated concentrations of suspected contaminants. Because 
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samples at the Site may contain several contaminants, several different packaging 
schemes may apply. The most stringent packaging scheme should be chosen.  
 
Shipping containers are to be custody-sealed for shipment if samples are being 
shipped by non-Hart Crowser/GSI personnel. Affix the custody seals so that the 
container cannot be opened without breaking the seal. 
 
Field personnel should make arrangements for transportation of samples to the 
laboratory. If samples are being shipped by a third party, field personnel should 
inform the laboratory of the expected arrival time of the sample shipment and 
advise the laboratory of time constraints on sample analysis. 
 
5.6.6.3 Shipping Container Labeling 
Suggested guidelines for marking and labeling shipping containers are presented 
below. These guidelines apply when samples are shipped to the laboratory by a 
third-party shipping company (e.g., Federal Express). In these cases, DOT or 
IATA regulations should be consulted for appropriate marking and labeling 
requirements: 
 

Use abbreviations only where specified. 

The words “This End Up” or “This Side Up” must be printed clearly on 
the top of the shipping container. Upward-pointing arrows should be 
placed on the sides of the shipping container. 

After a shipping container is sealed, two chain of custody seals should be 
placed on the container, one on the front and one on the back. If the 
shipping container is a drum, one seal should be placed on each side 
(opposite each other) of the drum. To protect the seals from accidental 
damage, clear strapping tape should be placed over them. 

 
5.7 Laboratory Analysis
Chemical analysis of the surface water samples will be completed by the DEQ 
contract laboratory ESC. Submitted samples will be analyzed for the following 
constituents: 
 

PAHs by EPA Method 8270D-SIM (low-level detection); and 

TOC by American Society for Testing and Materials (ASTM) F1647-02A 
(loss of weight on ignition). The lab will report both the percent total 
organic carbon and percent total organic matter (dry weight)  

Laboratory QA/QC will be maintained through the use of standard EPA methods 
and other accepted methods and standard analytical procedures for the target 
analytes. Data that falls outside of Laboratory QA/QC requirements should be 
flagged accordingly and noted in the laboratory report. 
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5.6 Investigation-Derived Waste 
Investigation-derived waste (IDW) for the planned field activities is expected to 
include soil cuttings from excess core material, decontamination water, and PPE. 
Place soil cuttings and decontamination water in a 55-gallon drum and store on 
site for later proper disposal. Place PPE in existing disposal receptacles (wrangler 
totes) and store on Site for later proper disposal.  
 
5.7 Reporting 
The results will be summarized in the 2015 Annual Report. Reporting will include 
organophilic clay core collection methodology, description of creosote 
distribution, if present, in the sediment cap based on visual observations of the 
cores, and the TOC and PAH results from the organophilic clay samples. 
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Side-scan Sonar and High 
Resolution Multibeam Bathymetry 
 
 
 
 
Additional side-scan and multibeam sonar surveys may need to be obtained 
following any action that results in a change to the surface of the submerged 
portion of the sediment cap (e.g., any significant sediment cap repair activities 
such as the placement of additional rock armor), as well as after extremely high-
flow events or at other times deemed necessary by DEQ to assess the condition of 
the sediment cap.  
 
The side-scan and multibeam sonar surveys will use a side-scan sonar to transmit 
sound energy to analyze the return signal (echo) bounced off the river bottom or 
other submerged objects. The transmitted energy shall be formed into a fan shape 
form, which sweeps the river bottom directly below an emitting and sensing 
device towed by a vessel through the water a few feet above the river bottom to 
either side of the river. The strength of the return echo shall be continuously 
recorded, creating an image of the river bottom where objects protruding from the 
river bottom create a dark area (strong return), and shadows from these objects 
create light areas (little or no return). While the surface of the river bottom and 
submerged objects are normally well depicted, side-scan sonar cannot usually 
provide depth information. As such, the multibeam sonar survey shall also 
complete a multibeam sonar survey that will provide fan-shaped coverage of the 
river bottom similar to side-scan sonar to provide data in the form of depths rather 
than images. The multibeam sonar shall measure and record the time for the 
acoustic signal to travel from the transmitter to the river bottom (or other 
submerged objects) and back to the receiver. The side-scan sonar and multibeam 
surveys shall be performed in a manner consistent with previous surveys to allow 
direct comparison of data between survey events. Survey procedures are as 
follows: 
 

Prior to field activities provide a drawing showing the track-lines to be 
used to perform the survey work and the means and frequency to detect 
debris or bathymetric features within the sediment cap boundary. 

Bathymetric surveying shall be conducted using a real-time kinematic 
(RTK) DGPS. The RTK-DGPS shall be able to provide horizontal 
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positioning accuracy to within 3 feet and vertical positioning accuracy to 
within 2 inches.

Horizontal location observations shall compensate for errors, geodetic 
corrections, and atmospheric variations. Water surface observations 
obtained by RTK-DGPS shall be checked against established staff gauges.

At least five leadline soundings shall be conducted during each survey to 
confirm that the soundings meet the water depth accuracy requirements 
established for this project. 

The sounding equipment that shall be utilized is as specified below and shall be 
capable of producing high-resolution, permanent records accurately depicting 
bottom profiles.  

A single-beam, dual frequency echosounder system shall be used to obtain 
soundings in water depths ranging from 1 to 10 feet.

A multi-beam, single frequency echosounder system shall be used to 
obtain soundings in water depths greater than 10 feet. 

Sounding and survey lines shall be generally perpendicular to the 
shoreline and shall intersect the baseline at intervals of no greater than 
25 feet. 

All bathymetric and verification surveys shall result in a grid spacing of no 
greater than 5 feet in water deeper than -8 feet NAVD88. 

Verification surveys (i.e., soundings) shall cover intervals of no greater 
than one foot along the survey grid lines.

Surveys in shallow water (-8 feet NAVD88 and higher) shall use a survey 
grid spacing of 25 feet with data points collected every 5 feet along each 
line at a minimum. 

The survey grid shall extend a minimum of 50 feet beyond the capping 
area or finished edge, as applicable. 

If multiple surveys are conducted, subsequent surveys shall not deviate 
more than 20 percent to the left or right from the initial survey grid lines. 

For each survey grid line, indicate in the field notes each line’s location, 
date and time, tidal information, and river stage.

Topographic surveying methods may also be required to generate bathymetric 
survey data in shallow water areas and to provide verification of bathymetric 
survey data.  
 



 
 

Updated June 17, 2016 
6-3 

These activities require the use of a vessel, RTK-DGPS, and sidescan sonar 
survey and multibeam sonar survey equipment. Subcontractor will be required to 
provide all appropriate equipment for the sidescan and multibeam sonar survey. 
An operator (provided by Subcontractor), using RTK-DGPS survey equipment, 
will navigate to the survey area and complete sweeps of the survey area.  
The selected Subcontractor will submit one bathymetry image of the Site 
sediment cap. Bathymetry image deliverable requirements are as follows: 
 

Horizontal datum survey:  North American Datum of 1983 – 91 adj. 
(NAD83/91), State Plane Coordinate System (SPCS), Oregon North Zone. 
Units:  International Feet. 

Vertical datum for survey:  NAVD88.  

Submit image within 14 calendar days after completion of the field 
activities for review and approval. Images documenting all survey items 
shall be provided in both hard copy and electronic formats. 

AutoCAD (.dwg), ASCII text files, shape files (.shp), and associated 
metadata (.xml) files for the topographic/bathymetric surface generated 
shall be submitted on a CD or DVD. Submitted files shall contain a listing 
of all survey points including description, northing, easting, and elevation. 

Electronic files shall be compatible with AutoCAD 2005 or higher. Within 
AutoCAD, entities and points shall be contained in layers pertinent to the 
objects being surveyed.  

The AutoCAD file shall have a separate layer for a border and title block. 
At a minimum, title blocks shall contain the following:  name of the 
Contractor (Hart Crowser); name of the surveying firm that performed the 
survey (Subcontractor) and prepared the drawing; the title of the project; 
the date of preparation; and the subject matter illustrated.  

The hard copy of the Site bathymetry image shall be color-plotted on 24 
inch by 36 inch sheets (D-size) using “matchline” techniques (as 
necessary). Bar scales, north arrow, color-coded legend, and title blocks 
shall be shown on all drawings. 

A “Notes” layer shall be included. The notes layer shall identify the dates 
of the survey, control points and benchmarks used, software and 
equipment information, tidal correction, and any other information that the 
surveyor deems pertinent.   

Differencing images shall be produced to compare the multibeam sonar high 
resolution bathymetry to previous multibeam sonar surveys to produce 
differencing images illustrating deepening or shoaling within the sediment cap 
boundary. The difference analysis shall be conducted between the new survey and 
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previous bathymetric surveys to determine what changes have occurred in the 
surface of the river bottom. Up to three differencing images will be produced. 
Previous bathymetric results will be provided to allow direct comparison of data 
between survey events. Bathymetric differencing image deliverable requirements 
are as follows: 

Horizontal datum survey:  NAD83/91, SPCS, Oregon North Zone. Units:  
International Feet.

Vertical datum for survey:  NAVD88. 

Submit differencing images within 21 calendar days after completion of the 
work for review and approval. Images documenting all survey items shall be 
provided in both hard copy and electronic formats.

AutoCAD (.dwg), ASCII text files, shape files (.shp), and associated 
metadata (.xml) files for all topographic/bathymetric surfaces generated 
shall be submitted on a CD or DVD. Submitted files shall contain a listing 
of all survey points including description, northing, easting, and elevation.

Electronic files shall be compatible with AutoCAD 2005 or higher. Within 
AutoCAD, entities and points shall be contained in layers pertinent to the 
objects being surveyed. 
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Dive Team Inspections of 
Sediment Cap Submerged Areas 
 
 
 
 
Diver inspections may be conducted upon review of side-scan sonar and 
multibeam bathymetric differencing images to investigate potential anomaly areas 
highlighted in survey images (see previous section) or to assess anomalies 
identified from shore during site inspections. Past inspections have included both 
targeted inspections of areas showing a change in elevation, as well as sampling 
along transects to provide general information regarding the sediment cap armor 
thickness and condition.  
 
Diver inspection tasks included obtaining cores, mapping sediment cap material 
boundaries with buoys, measuring the thickness of sand and rock armor layers, 
examining the condition of sediment cap material interfaces, checking submerged 
objects to determine their impact on the integrity of the sediment cap, and 
inspecting apparent shoaling and erosion areas. Dive inspections should be 
documented using video recordings of observations, as well as notes collected in a 
field logbook.     
   
These activities require the use of vessels, divers, video recording equipment, a 
field hydrographer equipped with Hypack® software (or similar) and RTK-DGPS 
to provide location data during the diver inspections, and underwater breathing and 
protective equipment to inspect potential anomaly areas at underwater depths up to 
45 feet. RTK-DGPS horizontal positioning accuracy must be to within 3 feet and 
vertical positioning accuracy to within 1.6 inches. An operator using GPS will 
navigate to predetermined inspection locations.  
 
If deficiencies in the sediment cap are identified in the course of dive inspections, 
DEQ may initiate corrective action, potentially including addition of sand and/or 
rock armor.   
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Fluid Level Monitoring 
 
 
 
 
Groundwater level monitoring is conducted both manually and using automated 
pressure transducers. NAPL levels and thicknesses are monitored in June and 
October during the low-tide monitoring events. The O&M Plan requires manual 
water levels be collected semi-annually during low tide conditions. Transducer 
water levels are collected from select wells continuously in half-hour increments 
and the data is downloaded semi-annually during the low-tide monitoring events 
and in January during winter transducer maintenance. The measured groundwater 
elevations will be used to prepare a shallow groundwater elevation contour map 
each event that will be included in the annual O&M report. Based on the 
transducer water levels, plots of groundwater level verses time will be prepared 
for shallow and deep wells each event and included in the annual O&M report. 
The following section outlines a procedure for collecting manual groundwater 
levels and downloading transducer data. Information in this section is further 
discussed in Chapter IX of the O&M Plan. Hart Crowser’s and GSI’s HASP 
covering employees for monitoring activities is included as Appendix D.  
 
8.1 Manual Groundwater Level Measurement 
Manual groundwater level measurements will be performed during the low tide 
monitoring events, typically in June and October. Tide predictions for the 
Willamette River can be obtained from the National Oceanic and Atmospheric 
Administration (NOAA) website for the Morrison Bridge Station, number 
9439221, or at the following link: 
 

http://ahps2.wrh.noaa.gov/ahps2/hydrograph.php?wfo=pqr&gage=prto3&vie
w=1,1,1,1,1,1 

 
Water levels will be measured at all wells over a sampling period that targets the 
daily low-tide portion  Three field technicians will be used to measure water 
levels at the 73 wells (see Figure 8.1) in a relatively short timeframe by dividing 
the wells into three groups (one technician per well group) and measuring the 
water levels simultaneously. Tables 8.1 through 8.3 illustrate how the wells are 
currently divided into three groups. A NAPL/water interface probe will be used at 
wells that have recently shown the potential to contain NAPL. The remaining 
wells will be measured using an electronic water level probe. Depth to water will 
be measured from the north side of the top of inner casing (TOIC) at each well. 
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Well construction details and copies of monitoring well logs are provided in 
Appendix M. 
 
The presence of NAPL will be evaluated when measuring depth to water (DTW) 
at each well. For water levels measured with an electronic water level probe, the 
sensor will be lowered until a tone is produced indicating water is present and the 
DTW will be recorded in the field logbook or data form. Dense non-aqueous 
phase liquid (DNAPL) will be measured by lowering the electronic water level 
probe through the water until the tone stops or until the sensor hits bottom. If the 
tone stops, the sensor has hit DNAPL, and the depth to DNAPL will be recorded 
in the field logbook or data form; if the sensor hits the bottom of the well, the 
electronic water level probe will be reeled up and inspected for visual signs of 
DNAPL that may not have been detected by the instrument. For wells measured 
with the NAPL/water interface probe, the probe will be lowered until the tone 
indicates light non-aqueous phase liquid (LNAPL). The NAPL/water interface 
probe will then be lowered further until the tone indicates water and subsequently 
lowered further until the tone indicates DNAPL. LNAPL, water, and DNAPL 
levels will be recorded in the field logbook or data form. The NAPL/water 
interface probe will be decontaminated between wells using an Alconox®, tap 
water, and de-ionized water triple rinse process. The electronic water level 
indicator will be rinsed with DI water in between wells as it is being used on the 
wells that have been determined to have either very low or nondetect 
concentrations of Site constituents through groundwater sampling. Field 
monitoring results will be recorded on Tables 8.1 through 8.3.    
 
The recorded data will be put into a spreadsheet for incorporation into the annual 
report. Table 8.4 provides an example of information to be included in the semi-
annual spreadsheet. Necessary correction factors for the presence of LNAPL and 
electronic water level versus NAPL/water interface probes will be included. The 
spreadsheet will be used to calculate groundwater elevations in the NAVD88 
datum based on the DTW readings collected in the field and the TOIC elevation at 
each well. The following tables and figures will be produced from using the 
manually measured groundwater elevations: 
 

Table 8.4 with the depths to water, LNAPL, DNAPL, groundwater and 
NAPL elevations, and TOIC. 

A groundwater contour map produced from shallow well water levels in 
NAVD88; and 

Figure 8.2 is an example of a site groundwater contour map. Each well TOIC 
elevation can be found in Table 8.4.  
 
8.2 Transducer Groundwater Level Measurement 
Groundwater levels are monitored using Instrumentation Northwest, Inc. (INW) 
smart sensor automated pressure transducers in select groundwater monitoring 
wells. The majority of these wells (currently 11) are located along the riverfront 



 
 

Updated June 17, 2016 
                                         8-3 

portion of the barrier wall. These include the paired shallow and deep wells in the 
interior/exterior well clusters:  MW-36/MW-37 and MW-44/ MW-45. 
Transducers are also installed in the interior well EW-1s and in the shallow 
interior/exterior well pair MW-52s/MW-53s along the upland edge of the barrier 
wall. Data is downloaded each event from the automated pressure transducers 
using a computer equipped with Aqua4Plus software. Currently, the transducer 
data are used to produce groundwater-level figures for paired wells to evaluate 
horizontal and vertical groundwater gradients. The following sections provide 
information regarding transducer installation, data downloads, and data 
processing procedures. 
 
8.2.1 Installation of Transducers 
Transducers currently in use at the Site were installed in March 2006, June 2015, 
and February 2016. In 2017, all transducers from 2006 will be replaced with non-
vented automated pressure transducers. An automated barometric pressure 
transducer has been installed at the Site to correct transducer data for barometric 
pressure. The following procedures are used when installing new transducers or 
reinstalling transducers after maintenance or factory calibration: 
 

1. Use previous water levels for each well to determine the depth from TOIC 
at which the transducer should be installed. Place the transducers deep 
enough in the well that the water level will not drop below the transducer 
and shallow enough that the maximum pressure of the transducer will not 
be reached. The maximum pressure (pounds per square inch [psi]) rating 
and depth placement for each transducer is provided in Table 8.5, updated 
in January 2016. 

2. Use a water level meter tape to measure and mark on the cable housing the 
depth at which the transducer is to be installed (Transducerdepth). Lower 
the transducer into the well until the mark on the cable housing is aligned 
with the TOIC. Secure the transducer with a cable grip to prevent slipping. 
Marking the cable housing aids in the initial placement of the transducer 
and identifying if the transducer slips lower in the well while installed.  

3. Collect a manual depth to water (DTWmanual) using a water level meter.  

4. Using the communication cable, connect the computer to the transducer 
and run the Aqua4Plus program. Click the Sensor Window icon to connect 
to the sensor (i.e., transducer) and a pop-up window will appear. 

5. From the Configure menu, choose Sensor Clock, and select the Set from 
System Clock button. 

6. From the Configure menu, choose Sensor Description, and name the 
transducer after the well ID. Click the OK button. 
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7. From the Options menu, choose Display Units, and confirm that the 
pressure units are set to Ft H2O (top, left drop down menu). 

8. From the Configure menu, choose Field Calibration. Ensure that the 
Pressure channel is selected and that the Calculate as depth to water box 
is not checked. Note: transducer cannot be field calibrated if a session is in 
progress. 

a. For the first point calibration, have the transducer at ground 
surface to read atmospheric pressure. Type in the barometric 
pressure reading collected from the onsite barometric transducer in 
the Ref Ft H2O text box. Click Measure and a pop-up window will 
appear displaying the pressure readings. Click Accept in the pop-up 
window.  

b. For the second point calibration, place the transducer in the well. 
Using the DTWmanual and Transducerdepth measurements, calculate 
the feet of water above the transducer (Transducerdepth - 
DTWmanual) and enter this value in the Ref Ft H2O text box. Click 
Measure and a pop-up window will appear displaying the pressure 
readings. Click Accept in the pop-up window.  

9. Start a session as described in Step 4 of Section 8.2.2. Currently, 
transducers are programmed to collect data every 30 minutes.  

 
8.2.2 Downloading Transducer Data 
Download transducers at the end of each event. When downloading transducers, 
record the time, well ID, DTWmanual, and transducer depth to water (DTWtransducer) 
in the field form provided as Table 8.6. As needed, record other information 
regarding transducers such as if it’s slipped in the well, if batteries are low, or if 
the desiccate needs to be replaced. Follow the subsequent procedure when 
downloading transducers: 
 

1. Record the current DTWmanual. 

2. Using the communication cable, connect the computer to the transducer, 
and start the Aqua4Plus program. Click the Sensor Window icon to 
connect to the sensor (i.e., transducer) and a pop-up window will appear. 

3. To view real-time data, click the Single to view one record. Record the 
real-time pressure reading which measures the feet of water above the 
transducer and the barometric pressure. Using the DTWmanual and the 
barometric pressure reading from the onsite barometric pressure 
transducer, calculate the feet of water and barometric pressure the 
transducer should be reading; compare against the real-time pressure 
reading which should be relatively close. If these two differ greatly, it is 
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an indication the transducer has malfunctioned during the recording period 
or that the transducer has moved vertically within the well.  

4. To upload the data, first stop the session in progress by clicking the Stop
button. Then, highlight the session and click the Upload Session icon to 
save the data on the computer. Rename the file if desired, then click the 
Save button and then the Start button to initiate the uploading of the data 
from the transducer. Once the upload is complete: 

a. Choose Done and the data will be saved in the .a4d file format. 

b. Choose View to save the data in the .a4d file format and export the 
data into a .csv file format (Excel compatible). After clicking View, 
a pop-up window will appear displaying the data. With this 
window open, click the Export to CSV or Excel File icon. 

After confirming the data has been saved on the computer, remove the 
completed session from the transducer by right-clicking on the session and 
select Erase All Sessions. 

5. Reprogram the transducer with a new session. From the Session menu, 
choose New. Name the session, set the interval of readings (i.e., every 30 
minutes), and set the number of records. To ensure that the number of 
records is large enough to run for the duration between events, confirm the 
number of days is enough under Phase Duration. In the upper left corner, 
check the Delayed Start box and set the start time to the next closest half-
hour increment. The interval of readings and number of records 
programming can be saved in a profile and used repeatedly rather than 
entering new for each transducer. If a profile has been created, access it 
while in the Session window by choosing Open and opening the desired 
profile. Select Start once the session setup is complete. Click Start in the 
main sensor window. 

 
8.2.3 Data Processing 
To produce groundwater level figures, river level and precipitation data needs to 
be downloaded and pressure transducer data needs to be processed. The following 
procedures need to be performed to produce groundwater level figures such as the 
example one provided as Figure 8.3: 
 

1. For data collected with absolute pressure transducers, the data needs to be 
corrected for barometric pressure. Absolute pressure transducers are not 
vented, therefore it captures both water level pressure and atmospheric 
pressure. The absolute pressure transducer data is corrected by subtracting 
the barometric pressure transducer data to determine the water level 
pressure. This water level pressure (or feet of water above the transducer) 
is then converted to groundwater elevation using the TOIC elevation. 
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2. Data collected with gauged pressure transducer is vented and therefore 
does not need to be corrected for barometric pressure. The data is feet of 
water above the transducer and needs to be converted to groundwater 
elevations using the TOIC elevation. 

3. Precipitation data can be obtained from: 
 
http://or.water.usgs.gov/non-usgs/bes/astor.rain 

 
4. Willamette River level data at the Morrison Bridge station (USGS 

14211720) can be obtained from: 
 

http://or.water.usgs.gov/cgi-
bin/grapher/graph_setup.pl?basin_id=will&site_id=14211720#step2 
 
Convert river level height from this website (presented in Portland River 
Datum) to NAVD88 by adding 5.001 ft.  
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Groundwater Sampling SAP 
 
 
 
 
This section describes the techniques used to sample groundwater from wells at 
the Site. Groundwater samples will be collected from the monitoring well 
downgradient of the infiltration pond (monitoring well MW-59s) every 5 years, 
and select Site-wide wells every ten years starting in calendar year 2020. The 
existing Site-well locations are displayed in Figure 9.1.  
 
The following sections describe the specific activities involved in collecting 
groundwater samples, including sampling methodology, sample analysis, 
decontamination procedures, QA/QC samples, sample analytical and handling 
procedures, calibration procedures and frequency, and IDW. This section is 
further discussed in Section 9 of the O&M Plan. Hart Crowser’s and GSI’s HASP 
covering employees for sampling activities is included as Appendix D.  
 
9.1 Sampling Methodology 
Groundwater sampling methods depend on whether NAPL is present in the well 
being sampled. Due to the potential for NAPL migration, the exact number of 
non-NAPL, DNAPL, and LNAPL wells to sample cannot be specified. 
Historically, eight wells have contained measurable amounts of LNAPL, and 
seven wells have contained DNAPL. Prior to collecting a groundwater sample, a 
NAPL/water interface probe will be used to determine presence and, if applicable, 
thickness of NAPL as well as the depth to water. Well sampling will be 
completed in order from least contaminated to most contaminated, to the extent 
practical, based on historical sampling results. The suggested sampling order is 
summarized in Table 9.1. This order should be maintained even when only a few 
wells are sampled. Table 9.2 summarizes the well depth, measuring point, 
transducer status, monitoring rationale, and whether it was sampled for water 
quality in 2010. The procedures for sampling wells without NAPL, wells with 
DNAPL, and wells with LNAPL are summarized below. All sampling procedures 
are in general accordance with EPA’s SOP for Low-Stress (Low-Flow)/Minimal 
Drawdown Ground-Water Sample Collection. 
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9.1.1 Wells Without NAPL 
Groundwater samples will be collected from wells without NAPL using a low-
flow submersible pump and disposable polyethylene tubing. The submersible 
pump will be lowered down the well until the pump intake is located at the 
screened interval midpoint. A flow-through cell with a water-quality meter will 
then be attached. A water level will be measured in the well with an electronic 
water level probe or NAPL/water interface probe prior to purging. Purging will 
begin at no more than 0.5 liters per minute. The rate may be increased so long as 
drawdown in the well does not exceed 0.33 feet. During purging, the water-
quality meter and flow-through cell will be used to monitor groundwater pH, 
specific electrical conductance (Eh), temperature, oxidation-reduction potential 
(ORP), dissolved oxygen (DO) turbidity, and salinity. Water quality parameters 
including pH, Eh, ORP, DO, salinity, and turbidity will be recorded in intervals 
every 3 to 5 minutes for the remainder of purging and documented on the 
Groundwater Sampling Field Form provided in (Table 9.3). After pH, Eh, ORP, 
DO, salinity, and turbidity have stabilized sample collection will proceed. The 
water quality parameters are considered to be stable when the change between 
successive readings is less than the following:   
 

pH:  +/- 0.1 pH units 
Eh:  +/- 3% milliSiemens per centimeter (mS/cm) 
ORP:  +/- 10 millivolts 
Turbidity:  +/- 10 nephelometric turbidity units (NTUs) 
DO:  +/- 0.3 milligrams per liter (mg/L) 
Salinity:  +/- 10% salinity percent 

 
After parameters have stabilized, the pumping rate will be decreased to minimize 
volatilization during sample collection. Samples will be collected directly into 
sample containers from the discharge port prior to the flow through cell and 
water-quality meter.  
 
If water-quality parameters do not stabilize within 30 minutes of purging, then 
collect the sample after three to six casing volumes have been purged from the 
well, and make a note on the Groundwater Sampling Field Form.  
 
Samples will be placed on ice in a cooler for transport to the contract laboratory 
as described in Section 9.5.3. Purge water will be transferred to the 55-gallon steel 
drums for subsequent off-site disposal. Disposal procedures are described in 
Section 9.7. Decontaminate sampling equipment and dispose of dedicated tubing. 
Decontamination procedures are described in Section 9.3. 
 
9.1.2 Wells containing DNAPL 
Wells containing DNAPL will be purged and sampled using the same procedures 
as used for wells that do not contain NAPL (Section 9.1.1), with the exception of 
pump placement. In DNAPL wells, the pump will be placed a minimum of 4 feet 
above the top of DNAPL. The depth to the top of DNAPL will measured using a 
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NAPL/water interface probe. If DNAPL is observed in purge water, purging will 
be stopped, sampling equipment will be decontaminated as described in Section 
11.3, and sufficient time will be given to allow DNAPL in the well to settle. The 
purging process will be resumed utilizing the submersible pump (as described in 
Section 11.1.3) until the purge criteria have been successfully met. Sample 
collection will be completed using the submersible pump once purging is 
complete, as described in Section 9.1.1. 
 
9.1.3 Wells containing LNAPL 
The depth to the top of LNAPL will measured using a NAPL/water interface 
probe prior to sampling. If LNAPL is encountered a sealed length of PVC pipe 
will be lowered into the well to create a pathway through the LNAPL. The PVC 
pipe will be lowered at least 18 inches below the LNAPL/water interface. Once 
the pipe is emplaced, the submersible pump will be lowered through the pipe, 
breaking the seal at the pipe bottom, and the sampling device will be placed at the 
appropriate depth for purging. Purging and sampling will be conducted as 
described in Section 9.1.1. If a sheen or LNAPL is observed in purge water, 
purging will be stopped. The LNAPL and water will be allowed to re-equilibrate 
in the well, before purging and/or sampling is continued. If LNAPL continues to 
be observed during purging and drawdown requirements are being satisfied, the 
sample will be collected because the LNAPL is likely coming from the formation. 
 
9.2 Sample Analysis 
The groundwater samples will be submitted to the DEQ laboratory for analysis of 
the following constituents: 
 

PAHs and PCP by EPA Method 8270-SIM; and 
Total metals including arsenic, chromium, copper, and zinc by EPA 6020. 

 
Sample containers, preservation requirements, holding times, required MDLs, and 
QA/QC samples are presented in Table 9.4.  
 
9.3 Decontamination Procedures 
Prior to the commencement of purging and sampling activities at each well, 
decontaminate all sampling equipment which may contact groundwater through a 
two-step Alconox®/de-ionized water rinse.  
 
The submersible pump will be decontaminated by submersing it in a bucket of 
Alconox® solution and operating the pump at the maximum flow rate for no less 
than 2 minutes. The pump will be transferred to a bucket filled with de-ionized 
water and operated again at the maximum flow rate for no less than 1 minute. 
Tubing will be replaced between sampling of each well.  
 
For wells with LNAPL, the section of pipe acting as a pathway that contacted 
groundwater or LNAPL will be cut off. PVC pipe and disposable tubing will be 
disposed of as hazardous waste. 
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9.4 Quality Assurance / Quality Control Samples 
QA/QC samples will be collected to ensure that the project QA objectives are 
met. QA/QC samples include field duplicates, MS/MSD samples, and rinsate 
blanks.  
 
Collect and submit one field duplicate sample for every group of 20 samples (or 
fewer) submitted to the laboratory for analysis.  
 
MS samples reveal information regarding sample preparation and analytical 
methodology. They can provide information regarding sample homogeneity, the 
extent of matrix bias, or interference on analyte recovery; they also can indicate 
the accuracy of the method. Collect and submit one MS/MSD sample for every 
group of 20 samples (or fewer) submitted to the laboratory for analysis.  
 
Rinsate blanks confirm whether equipment used during sampling (i.e., pump) was 
sufficiently decontaminated in between samples. Collect one equipment rinsate 
blanks for every group of 10 samples that uses equipment requiring 
decontamination. After the pump has been decontaminated, pass de-ionized water 
through the pump and into sample containers.  

9.5 Sample Analytical and Handling Procedures 
This section describes procedures for sample identification and chain of custody 
that should be used for the field activities. The purpose of these procedures is to 
ensure the quality of samples is maintained during collection, transportation, 
storage, and analysis.  
 
Sample analytical requirements are summarized in Tables 9.3  Included are:  the 
anticipated analytical parameters, the required analytical MDLs, the required 
sample containers, the sample preservation methods, the maximum sample 
holding times, the numbers and types of QA/QC samples required. 
 
9.5.1 Sample Identification and Documentation 
Sample documentation for custody purposes includes: 
 

Sample identification numbers; 
Sample labels; 
Custody seals; and 
Chain of custody records. 

 
Sample identification and documentation are discussed below. 
 
9.5.1.1 Sample Identification 
Assign each sample with a unique number describing the sample location. Record 
the sample number on a sample label, and affix this to the sample jar. Use sample 
location numbers in the format listed in Table 9.5 to aid in data management. For 
example, use MW36s-041910 to describe a sample collected from well MW-36s 
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on April 19, 2010. The letters and numerals in the above example represent the 
following: 
 

MW = Monitoring Well/EW = Extraction Well/ PW = Production Well 
36 = Well number 
s/i/d = Shallow/Intermediate/Deep well 
041910 = Month, Day and Year of Collection 

 
Identify field duplicate samples with a “dup” at the end of the sample name (e.g., 
MW36s-041810dup in the example above). Identify MS/MSD samples with a 
“MS/MSD” at the end of the sample name (e.g., MW36s-041910MS/MSD in the 
example above). Identify rinsate blanks by adding an “R” to the end of the 
previously sampled well. This is to indicate after which well was sampled the 
rinsate blank was collected. 
 
9.5.1.2 Sample Labels 
Use sample labels to identify samples collected in the field. Place the sample 
labels on bottles so as not to obscure any QA/QC lot numbers, and print sample 
information legibly. Information on the sample label should be sufficient to 
enable cross-reference with the project logbook. For chain of custody purposes, 
subject all QA/QC samples to the same custodial procedures and documentation 
as site samples. 
 
Fill out the sample labels using waterproof ink, attached them firmly to the 
sample containers, and protect the labels with clear tape. At a minimum, the 
sample labels should contain the following information: 
 

Sample identification; 
Date and time of collection; and 
Client 

 
Additional information may include: 
 

pH and preservation; 
Requested analysis; and 
Sampling personnel. 

 
9.5.1.3 Custody Seals 
Custody seals are preprinted, adhesive-back seals with security slots designed to 
break if the seals are disturbed. If samples are to be shipped to the laboratory by a 
third party, seal sample shipping containers (e.g., coolers, drums, and cardboard 
boxes, as appropriate) in as many places as necessary to ensure security. Shipping 
seals will be signed and dated before use. Place clear strapping tape over the seals 
to ensure they are not broken accidentally during shipment. Upon shipment 
receipt at the laboratory, the custodian should check (and certify by completing 
the package receipt log) that seals on shipping containers are intact. Sample 
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deliveries to the laboratory by Hart Crowser personnel do not require the use of 
custody seals. 
 
9.5.1.4 Chain of Custody Forms 
Chain of custody forms should be completed fully by the field technician 
responsible for sample shipment to the analytical laboratory. At a minimum, the 
chain of custody forms should include the following information: 
 

Name and company or organization of person collecting the samples; 
Date samples were collected; 
Type of sample collected (composite or grab); 
Location of sampling station (using the sample code system described in 
Table 9.5); 
Numbers and types of containers shipped; 
Analysis requested; and 
Signature of the person relinquishing samples to the transporter, with the 
date and time of transfer noted, and signature of the designated sample 
custodian at the receiving facility. 

 
If samples require rapid laboratory turnaround, the person completing the chain of 
custody record should note these or similar requirements in the remarks section of 
the custody record. 
 
The relinquishing individual should record all shipping data (e.g., air bill number, 
organization, time, and date) on the original custody record, which should be 
transported with the samples to the laboratory and be retained in the laboratory’s 
file. Original and duplicate custody records with the air bill or delivery note 
constitute a complete custody record.  
 
9.5.1.5 Field Logbooks and Data Forms 
Field logbooks (or daily logs) and data forms are necessary to document daily 
activities and observations. Documentation should be sufficient to enable 
participants to accurately and objectively reconstruct events that occurred during 
the project. Keep all daily logs in a bound notebook containing numbered pages. 
Date, sign, and make all entries in waterproof ink. No pages of the bound 
notebook should be removed for any reason. 
 
If corrections to field notes are necessary, they should be made by drawing a 
single line through the original entry (so the original entry is still legible) and 
writing the corrected entry alongside it. The correction should be initialed and 
dated. Corrected errors may require a footnote explaining the correction. 
 
9.5.1.6 Photographs 
Photographs will be taken as directed by the team leader. The following information 
concerning photographs should be noted in the project or task logbook: 
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Date, time, and location where the photograph was taken; 
Weather conditions; 
Description of photograph; 
Reason(s) the photograph was taken; 
Sequential number of the photograph; and 
Compass direction. 

 
Digital photographs will be downloaded into a photo log file and kept with the 
project files.  
 
9.5.2 Custody Procedures 
The main objective of chain of custody procedures is to provide an accurate 
written or computerized record that can be used to trace the possession and 
handling of a sample from collection to completion of all required analyses. A 
sample is in custody if it is: 
 

In someone’s physical possession; 
In someone’s view; 
In a locked container; or 
Kept in a secured area restricted to authorized personnel. 

 
9.5.2.1 Field Custody Procedures 
Use the following guidance to ensure proper control of samples during fieldwork: 
 

As few people as possible should handle samples. 

The sample collector is responsible for the care and custody of samples 
until they are transferred to another person or dispatched properly under 
chain of custody rules. 

The sample collector should record sample data in the field logbook. 

The site team leader should determine whether proper custody procedures 
were followed during the fieldwork and decide whether additional samples 
are required. 

 
When transferring custody (i.e., releasing samples to a shipping agent), the 
following guidelines apply. 
 

The coolers in which the samples are packed should be sealed and 
accompanied by two chain of custody records. When transferring samples, 
the individuals relinquishing and receiving them must sign, date, and note 
the time on the chain of custody record. This record documents sample 
custody transfer. 
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Samples should be dispatched to the laboratory for analysis with separate 
chain of custody records accompanying each shipment. The shipment 
method, courier name, and other pertinent information should be entered 
in the chain of custody record. 

All shipments should be accompanied by chain of custody records 
identifying their contents. The original record should accompany the 
shipment. The other copies should be distributed appropriately to the site 
team leader and site manager. 

If sent by common carrier, a bill of lading should be used. Freight bills and 
bills of lading should be retained as part of the permanent documentation. 

 
9.5.2.2 Laboratory Custody Procedures 
A designated sample custodian at the laboratory should accept custody of the 
shipped samples from the carrier and enter preliminary information regarding the 
package into a package or sample receipt log, including the initials of the person 
delivering the package and the status of the custody seals on the coolers (i.e., 
broken versus unbroken). The custodian responsible for sample login should open 
the package, check the contents, and verify the information on the chain of 
custody agrees with the samples received. Pertinent information regarding 
shipment, pickup, and courier should be entered into the chain of custody record. 
The custodian also should document the relative temperature of the cooler and the 
general condition of the sample containers. The custodian then should enter the 
project name and sample identification information into the laboratory’s sample 
management system. 
 
The custodian responsible for sample login should complete the package or 
sample receipt log and note any discrepancy or improper preservation. Each 
sample should be assigned a unique laboratory identification number, and a label 
should be generated for each container associated with that sample. The labels 
allow easy tracking of samples within the laboratory every time the samples are 
taken from or returned to sample management. 
 
Internal custody procedures for transfer of samples within the laboratory should 
be followed in accordance with the guidelines presented herein. The laboratory 
should maintain records to clearly document all internal transactions and the 
ultimate fate (consumption or destruction) of the samples. 
 
9.5.3 Sample Handling, Packaging, and Shipping 
The transportation and handling of samples must be accomplished in a manner 
that not only protects the integrity of the samples but also prevents any 
detrimental unnecessary exposure to sample handlers because of the possible 
hazardous nature of samples. Regulations for packaging, marking, labeling, and 
shipping hazardous materials are promulgated by the DOT in 49 Code of Federal 
Regulations 171–177 and/or the IATA Regulations for Dangerous Goods. 
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9.5.3.1 Sample Packaging 
Samples must be packaged carefully to avoid breakage or contamination and must 
be shipped to the laboratory at proper temperatures. Follow the subsequent sample 
packaging requirements: 
 

Sample bottle lids must never be mixed. All sample lids must stay with the 
original containers. 

Sample bottles may be placed in a plastic bag to minimize leakage in case 
a bottle breaks during shipment. 

Cool samples by double bagging ice and placing the sealed ice-filled bags 
around the sample containers. Ice is not to be used as a substitute for 
packing materials. 

Any remaining space in the sample-shipping container should be filled 
with inert packing material. Under no circumstances should material such 
as sawdust, newspaper, or sand be used. 

The custody record must be sealed in a plastic bag and placed in the 
shipping container. Custody seals must be affixed to the cooler that 
contains the samples. 

 
9.5.3.2 Shipping Containers 
The appropriate shipping container should be determined by DOT or IATA 
regulations for the anticipated concentrations of suspected contaminants. Because 
the samples at the Site may contain several contaminants, several different 
packaging schemes may apply. The most stringent packaging scheme should be 
chosen.  
 
Shipping containers are to be custody-sealed for shipment if samples are being 
shipped by non-Hart Crowser personnel. Affix the custody seals so that the 
container cannot be opened without breaking the seal. 
 
Field personnel should make arrangements for transportation of samples to the 
laboratory. If samples are being shipped by a third party, field personnel should 
inform the laboratory of the expected time of arrival of the sample shipment and 
to advise the laboratory of any time constraints on sample analysis. 
 
9.5.3.3 Shipping Container Labeling 
Suggested guidelines for marking and labeling shipping containers are presented 
below. These guidelines apply when samples are shipped to the laboratory by a 
third-party shipping company (e.g., Federal Express). In these cases, DOT or 
IATA regulations should be consulted for appropriate marking and labeling 
requirements: 
 

Use abbreviations only where specified. 
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The words This End Up or This Side Up must be printed clearly on the top 
of the shipping container. Upward-pointing arrows should be placed on 
the sides of the shipping container. 

After a shipping container is sealed, two chain of custody seals should be 
placed on the container, one on the front and one on the back. If the 
shipping container is a drum, one seal should be placed on each side 
(opposite each other) of the drum. To protect the seals from accidental 
damage, clear strapping tape should be placed over them. 

 
9.6 Calibration Procedures and Frequency 
All instruments will be operated, calibrated, and maintained in accordance to the 
manufacturer’s guidelines and recommendations as well as on criteria set forth in 
the applicable methodology references during sampling and analysis. 
Documentation will be kept of all routine and special maintenance and calibration 
information in an appropriate logbook or reference file, and have the information 
available upon request. 
 
9.7 Investigation-Derived Waste 
IDW for the planned field activities is expected to include disposable 
polyethylene tubing, purge water, decontamination water, and PPE. Place water in 
55-gallon drums and store on site for subsequent disposal. Examine disposable 
sampling equipment and PPE for the presence of NAPL. If no NAPL is observed, 
discard the item as non-hazardous waste (i.e., in existing wrangler totes). If NAPL 
is observed, discard items with visible NAPL contamination in on-site hazardous 
waste totes.  The preparation of a Waste Management Plan by the Oregon DEQ is 
pending. The Waste Management Plan will be located in Appendix H.  
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Data and Equipment Management 
 
 
 
 
This section identifies the types of data generated during O&M activities at the 
site, how the data are stored, and how they are used. In addition, this section 
discusses management of equipment used for sampling and monitoring activities. 
Data are collected by the DEQ, their contractor and other subcontractors such as 
surveyors and divers. 
 
10.1 Soil and Sediment Cap Inspections and Meetings 
Data generated as a result of the soil and sediment cap inspections include two 
observation sheets containing notes from the follow-up meeting, meeting minutes, 
and visitor sign-in sheets. After performing the site inspections, the O&M 
subcontractor immediately faxes or e-mails the observation sheets to the DEQ 
contractor for review. Hart Crowser/GSI will use the inspection sheets to prepare 
the agenda for the status meeting. Following the status meeting, copies of the 
observation sheets containing follow-up notes are again faxed to the DEQ 
contractor and stored in the project files. At the end of the year, the observation 
sheets are compiled in a PDF and included with the O&M annual report. The 
visitor sign-in sheets are entered into an electronic site activity log and included 
with the O&M annual report.  
 
10.2 Surface Water, Inter-armoring Water, Sub-armoring 

Water Sampling 
Data generated from the surface water/inter-armoring/sub-armoring sampling 
event include water sample analytical data, sample location coordinates, and field 
observations, (e.g., field water quality parameters, video of the sampling that is 
conducted by divers, photographs, and Willamette River stage, discharge rate,  
and velocity).  
 
10.2.1 Water Sample Analytical Data 
The following handling procedure will be used to ensure figures and tables are 
properly produced and analytical data are properly stored. As described in Section 
4.7.2, the OSU laboratory will comply with the QC procedures mentioned in their 
SOPs (Appendix K). OSU personnel will perform all of the calculations necessary 
to convert the raw DGT results and present the final surface water and porewater 
results in their analytical report. Tables will be provided in Microsoft Excel 
format, so that GSI can format and utilize the data to prepare report tables and 
figures. Excel files of both the raw data and the final water calculations will be 
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kept in DEQs project files. Tables with analytical results by media will be 
provided in the Annual reports and/or associated 5-Year Review Report. A 
statistical analysis of analytical data in the draft tables will be performed that 
includes:  number of samples, detection frequency, maximum concentration, 
sample ID of maximum concentration, mean concentration, data distribution, 
95 percent upper confidence limit on the mean concentration, and area-weighted 
average. In totals, nondetects are treated as zeros if there are detects within the 
group of chemicals being summed. If there are no detects in a given group, such 
as carcinogenic PAHs, then ½ the detection limit is used in summing. For the 
statistical evaluation, non-detects are counted as ½ the detection limit.   
 
Electronic tables, GIS figures, and statistical analysis will be maintained in the 
DEQ project file. Include hard copies and PDFs of the GIS figures, analytical 
tables, and statistical analysis summary tables with the Surface Water, Inter-
Armoring Water, and Sub-Armoring Water Quality Assessment submitted as part 
of the O&M annual report. 
 
10.2.2 Sample Location Coordinates 
Use the following data handling procedure to ensure data are properly included in 
all necessary documents and properly stored. The personnel responsible for 
maintenance of the site-wide record drawings should review the data to determine 
if the information is a remedial feature and should be added to the record 
drawings. This would only be for features such as repairs to the sediment cap, soil 
cap, well replacements or alternations, or barrier wall maintenance. Normal 
monitoring associated with long-term monitoring as either included in the Site 
database, or electronically available in excel tables.  
 
10.2.3 Field Observations 
While performing sampling, divers should make a video documenting sample 
locations, sediment cap conditions in the area, and installation of sampling 
devices. This video should be delivered to the DEQ contractor, and copies will be 
made and included with each of the O&M annual reports. 
 
While in the field, document sampling procedures using photographs, and record 
field water quality parameters (if applicable) in the field log book or on field 
forms. This information is included in the O&M annual report as part of the 
laboratory results summary tables. This information will be stored in the site files 
and/or electronically on the Hart Crowser/GSI Sharepoint site for use as needed.  
 
10.3 Organophilic Clay Sampling 
Data generated as a result of OC sampling include analytical data, sample location 
coordinates, and field observations (e.g., core logs and photographs). 
 
10.3.1 Analytical Data 
Chemical analysis of the surface water samples will be completed by the DEQ 
contract laboratory, currently ESC of Mt. Juliet, Tennessee. Laboratory QA/QC 
will be maintained through the use of standard EPA methods and other accepted 
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methods and standard analytical procedures for the target analytes. Data that falls 
outside of Laboratory QA/QC requirements should be flagged accordingly and 
noted in the laboratory report. Laboratory reports will be provided to GSI/Hart 
Crowser and reviewed for accuracy. Summary tables of the analytical data and 
copies of the laboratory reports will be provided in the Annual Report. Electronic 
Data Deliverables (EDDs) will be kept in the project files for future reference. 
 
10.3.2 Sample Location Coordinates 
Use the following data handling procedure to ensure data are properly included in 
all necessary documents and are properly stored. The Hart Crowser/GSI personnel 
responsible for maintenance of the site-wide record drawings should review the 
data to determine if the information is a remedial feature and should be added to 
the record drawings. In the case of organophilic clay coring, the information 
would not be a remedial feature and therefore, will be documented in electronic 
excel tables and included in the O&M Annual Report.  
 
10.3.3 Field Observations 
Core logs will be constructed using observations and notes from the field; 
representative photographs from the sampling event will also be compiled into a 
photo log. Include the core logs and photo log with hard copies of the core logs in 
the Organophilic Clay Assessment submitted as part of the O&M annual report. 
Electronic copies of the core logs and photographs will be stored on the Hart 
Crowser/GSI Sharepoint site or within their project files. Field notebooks will be 
stored with the project files. 
 
10.4 Side-scan Sonar and High Resolution Multibeam 

Bathymetry 
Electronic files will be integrated into the GIS and/or AutoCAD files. Images 
showing changes to the cap surface or features as a result of future construction or 
corrective action will be incorporated into the record drawing files (described in 
Section 11). 
 
10.5 Dive Team Inspections of Sediment Cap Submerged 

Areas
Data gathered from dive team inspections include video images and field notes of 
observations. Field notebooks will be stored with the project files. Video will be 
provided on DVDs included with the O&M annual report. Pertinent data will be 
summarized in a memo that will be submitted with the O&M annual report. 
 
10.6 Fluid Level Monitoring and NAPL Thickness 
Data generated as a result of fluid level monitoring include:  groundwater levels at 
each well, depth to LNAPL and/or DNAPL (if present), and transducer readings 
in half-hour increments. Store field sheets containing the original data in the 
project files; store the logbook containing transducer field notes with the personal 
digital assistant (PDA) used to download the transducers. Electronic data will be 
stored in Microsoft ™ Access.  
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Use the data to create the surface water elevation table and the groundwater 
elevation contour figures. The tables and figures listed above will be included as 
part of the Groundwater Performance Monitoring Assessment submitted with the 
O&M annual report. The electronic files of the tables and figures will be stored on 
the Hart Crowser/GSI project files or Sharepoint site. 
 
Errors or anomalies will be assessed in the groundwater level monitoring data by 
developing the groundwater contour map and identifying any significant changes 
in groundwater flow from the previous quarter or water levels that do not 
correspond to surrounding wells. Vertical gradients will be compared on 
groundwater contour maps to vertical gradients on the transducer figures to verify 
that vertical gradients on the two data sources (manual and automated) are 
consistent. 
 
10.7 Groundwater Sampling 
Data generated as a result of the groundwater sampling event include groundwater 
analytical data, locational information, and field observations (e.g., field water 
quality parameters and photographs).  
 
10.7.1 Groundwater Analytical Data 
The following handling procedure will be used to ensure figures and tables are 
properly produced and the data are properly stored. Once the laboratory-certified 
laboratory analytical data and electronic deliverable are received, a QA 
memorandum evaluating the laboratory data will be prepared. Once the electronic 
data have been updated with the notes from the QA memorandum, the data will 
be added to the Microsoft ™ Access database and a summary table of the 
analytical results will be prepared and provided in the Annual Report. Field 
parameters will also be tabulated for inclusion in report tables. Use the 
Microsoft™ Access database to produce GIS figures of the arsenic, chromium, 
PCP, and benzo(a)pyrene.  
 
The QA memorandum, GIS figures, and analytical summary tables will be stored 
electronically by Hart Crowser/GSI and in the DEQ project file. The GIS database 
should be maintained by GIS personnel to ensure the quality of the database is 
maintained. Include hard copies and PDFs of the QA memorandum, GIS figures, 
and analytical summary tables in the Annual Report if sampling was conducted. 
 
10.7.2 Sample Location Coordinates 
Groundwater sampling location coordinates of existing wells on the site have 
already been entered into the record drawings and GIS database. It is not 
necessary to collect sample location coordinates during groundwater sampling.  
 
10.7.3 Field Observations 
Field water quality parameters will be recorded in a field logbook or on field 
sheets during sampling and include the parameters in the analytical summary 
table for each well. The field logbook and/or field sheets will be stored in the 
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project files and the analytical summary tables on the projects drive. Field water 
quality parameter will be added to the Access database. 
 
While in the field, document sampling procedures using photographs. Although 
this information is not included in the O&M annual report, it should be stored 
electronically for use as needed.  
 
10.8   Record Drawings 
See Section 11 for details pertaining to data management of the record drawings. 
Record Drawings are included as Appendix A.  
 
10.9 Equipment Management 
Multiple pieces of equipment have been purchased for use at the site. Tables 10.1 
and 10.2 provide a list of equipment at the Site as of February 2016. As new 
equipment is purchased, record the serial number and description in the 
appropriate table. If the equipment does not have a serial number, engrave the 
equipment with “DEQ 18004524011.”  Record the equipment if it costs 
approximately $100 or more.  
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Record Drawing Management 
 
 

 
 
This section describes procedures for managing and updating the Site wide 
Record Drawings (i.e., “Site wide Record Drawings.dwg” AutoCAD file) as new 
site features are added or existing features are modified, repaired, or removed. 
Record Drawings are included as Appendix A.    
 
In developing the Site wide Record Drawings, a layer system was utilized within 
AutoCAD. Unique layers were developed for unique site features/components and 
were organized using AutoCAD layer tools. For example, Upland Cap 
components were assigned layer names with the prefix “A_UP_” (e.g., 
“A_UP_Gas Vents”) and have been organized into a Layer Property Filter called 
“Upland Cap”. Similarly, Sediment Cap components have prefix “A_SED_” (e.g., 
“A_SED_Organophilic Clay Mats”) under a Layer Property Filter called 
“Sediment Cap”. Employing the AutoCAD layering/filtering system allows the 
user to easily turn on or view only those components desired on individual 
drawing layouts; likewise, turn off components, as needed.  
 
To maintain an accurate and up-to-date site map, whenever features are added to 
or removed from the site or when modifications or repairs are made to existing 
site components, the changes should also be incorporated into the AutoCAD 
drawing file. Additionally, while making field repairs and inspections, it is 
important to check the accuracy of the map features and immediately make any 
necessary changes to the drawing file. Any survey information collected should 
be reviewed by the Hart Crowser/GSI personnel responsible to updating the 
record drawings; they will determine if the information is a remedial feature. If 
the information is a remedial feature, it should be added to the record drawings, 
then be passed onto GSI personnel responsible for maintaining the GIS database 
for addition to that database. If the information is not a remedial feature, it will be 
passed directly to GSI for addition to the database and use as needed. 
 
While working in AutoCAD, all changes should be done only in Model Space (vs. 
Paper Space) using the existing World User Coordinate System, which is based 
on the NAD83, Oregon State Plane, North Zone, International Feet. Any elevation 
data added to the drawing should be referenced to the NAVD88. The AutoCAD 
operator should make sure the modified or new components are added on the 
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appropriate layer using the established layer filter system and are of matching 
linetype, line width, and color, as necessary. If desired, date information may also 
be added to the layer name to track when the change was made. For example, new 
riprap armoring added to the Sediment Cap on September 8, 2006, could be added 
on layer “A_SED_Riprap_ 09-08-06.” 

Each time the drawing is modified, the user should save the AutoCAD file under 
a new name using a date suffix convention (i.e., overwriting the existing file 
should be avoided). For example, if the drawing file is modified on June 26, 2007, 
save the drawing as “Site wide Record Drawings_06-26-07.dwg”. This naming 
convention allows the user to maintain a historical record of the site. Note:  to 
avoid an excessive number of drawing files, it is recommended changes made to 
the site over a specified period of time (i.e., semi-annually) be incorporated into 
the drawing at approximately the same time. 
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Passive Sampling Device Setup
FIGURE 4.1

McCormick and Baxter
Operation and Maintenance Manual

Adjustable aquatic system Passive Sampling Device (PSD) 
deployment set-up includes top buoy attached by rope to 
support buoy, steel cable, adjusting rigging, anchor, and 
PSD cage deployed at 1 to 10 feet from sediment bottom.

A. Surface Water Sample Depth: 1 foot above armoring
B. Armoring Layer Sample Depth: 3-9” below surface of armoring
C. Early Warning Sediment Cap Sample Depth: 15-21” below
    surface of armoring (which should be within the sand cap)

Data Source: Anderson, K.A. Schematic of PSD deployment gear and setup in aquatic sytems

NOT TO SCALE

P:\Portland\205 - OR DEQ\020-M&B O&M 2014\Figures\Soil_Sed_OM

Top buoy tied to support buoy with
rope allows for visual relocation of
PSD deployment gear

Surface water sample
Steel cage protects organic
and inorganic PSDs
Anchor maintains location

Support buoy used to maintain
vertical suspension of cable

Depth adjusting ring

Steel cable

PSD adjusting rigging placed
1 to 10 feet from sediment surface

Steel cable

ARMOR LAYER

SAND CAP LAYER

NATIVE SEDIMENT

ARMOR LAYER

SAND CAP LAYER

NATIVE SEDIMENT

B B
1 foot

1 foot

2 feet

C
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Sediment Probe Insert/PSD Configuration
for Porewater Deployment

FIGURE 4.2

McCormick and Baxter
Operation and Maintenance Manual

SEDIMENT PROBE AND EXTENSION FOR MEASURING POREWATER AT TWO SAMPLING DEPTHS

SEDIMENT PROBE INSERT WITH LDPE SEDIMENT PROBE INSERT WITH LDPE AND DGT

SINGLE-DEPTH SEDIMENT SAMPLING PROBE WITH PSD



Water Cage PSD Configuration
for Surface Water Deployment

FIGURE 4.3

McCormick and Baxter
Operation and Maintenance Manual
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Table 2.1
Summary of Site Security

McCormick and Baxter Creosoting Company
Portland, Oregon

CONFIDENTIAL (NOT FOR DISTRIBUTION)

Location Security Code/Combination Notes
Entrance Fence Gates
Trailer Doors
Trailers and shop

Conex Box
Upper Gate
Perimeter Gates

Shop Man Doors

Garage Doors

Monitoring wells

Storage cabinet

Kabota

Phillips call-in code

Knack Boxes

Personnel Authorized to 
Contact Phillips Contact Number
Phil Cordell cell:     (206) 730-5016
Sarah Miller direct:  (503) 229-5040
Erin Caroll Hughes cell:     (503) 927-4553

F:\Notebooks\1567010_DEQ McCormick & Baxter O&M\Workspace\2015 O&M Manual Update\Tables\Tables\2.1 Security summary table

not responsive

not responsive

not responsive



Table 2.2
Example Site Visitation Record

McCormick and Baxter Creosoting Company
Portland, Oregon

SITE VISIT LOG 
VISITORS AND WORKERS MUST CHECK IN AND OUT 

  Date Time IN a.m./
p.m.?

Time
OUT

a.m./
p.m.? Name Name of Company, Agency, or 

Organization Comment (Purpose of Visit, etc.)

F:\Notebooks\1567010_DEQ McCormick & Baxter O&M\Workspace\2015 O&M Manual Update\Tables\Tables\2.2 site visit log



Table 2.3
Warning Buoy Coordinates

McCormick and Baxter Creosoting Company
Portland, Oregon

Location ID 
Figure 2.5 Buoy Label Degree Minute Second Degree Minute Second

1 Danger -122 44 27.9115188 45 34 33.7505887
2 Danger -122 44 34.6730244 45 34 36.3603940
3 Rocks -122 44 41.5979124 45 34 39.0343156
4 Danger -122 44 47.5345212 45 34 43.8265931
5 Rocks -122 44 53.2295880 45 34 47.1865397

Coordinate projection: GCS_North_American_1983

Longitude Latitude

F:\Notebooks\1567010_DEQ McCormick & Baxter O&M\Workspace\2015 O&M Manual Update\Tables\Tables\2.3 
Warning Buoy Coordinates



Table 3.1
Example Soil Inspection Form

McCormick and Baxter Creosoting Company
Portland, Oregon

Date:                     Time:

Category Observation
Gate Conditions (weekly)
perimeter fence (weekly)
trespassers, entry point
High temp (weekly)
Low temp (weekly)
Wind (daily)
Precipitation (weekly)
Erosion
     Around Manholes
     Headway retention pond
     Eastern edge of property
     Spillway area
     Outfall area
     Animal burrows / disturbance
Manhole conditions
     Debris, flow, general condition
     Flow in collection piping
Outfall and Spillway 
     Note approx. flow volume
Vegetation Conditions
Wildlife
Daily activities

Observations or notes

Follow Up Inspection Yes  No      Date:

tbl_site_observations

Site Observations Form - Soil Cap
Quarterly

Hart Crowser/GSI
Portland, Oregon McCormick and Baxter Superfund Site

Form created 10/17/05
Last Modified 03/09/08



Table 3.2
Example Sediment Inspection Form

McCormick and Baxter Creosoting Company
Portland, Oregon

Date:                     Time:

Category Observation
gate conditions (weekly)
high temp (weekly)
low temp (weekly)
wind (weekly)
precipitation (weekly)
Sheen Observations (low tide)
     Size and Location
     Source (gas bubble, debris, etc.)
      Character (NS, BS, SS, MS, HS)
      Size and Dimensions (inches)

       Odor (No odor, petrol odor, cres. odor, 
other)
ACB and Riprap Armoring
     Changes in Location
     Displaced blocks
     Vandalism
    River relative to top of ACB

Organoclay Mats (extreme low water)
     Edges of mats visible?
     Overlying Armoring conditions
     Evidence of movement?
     WC OC/Seep Area
     TFA OC/Seep Area
Wildlife
     Fish / Crayfish / clams
     Other
Warning Signs Condition
Buoy Condition / Location
cove shoreline (general)
FWDA shoreline (general)
bulkhead shoreline (general)
TFA shoreline (general)

observations or notes

Follow Up Inspection Yes No      Date:

tbl_site_observations

Site Observations Form - Sediment Cap
Quarterly

Hart Crowser/GSI
Portland, Oregon McCormick and Baxter Superfund Site

Form created 10/17/05
Last Modified 03/09/08



Table 3.3
Example Monthly Meeting Minutes 

McCormick and Baxter Creosoting Company 
Portland, Oregon 

January 2016 Inspection Meeting Summary Page 1 of 3

McCormick & Baxter 
Operational & Functional 
Determination Period 
Status Meeting Report

Friday 1/22/2016 
                              9:00 A.M. 
                   6900 N. Edgewater Street 
                       Portland, OR  97203

Meeting called by: Oregon Department of 
Environmental Quality (DEQ) 

Type of Meeting: Quarterly 
Progress
Meeting

Facilitator: Sarah Miller Note Taker: Phil Cordell 
Attendees: Sarah Miller Project Officer DEQ 

Phil Cordell Site Manager Hart Crowser 
 Erin Hughes Hydrogeologist GSI 

Site Status Meeting Notes 
Site Walk and Inspection 
The attendees completed a thorough inspection of the entire site on Friday, January 22, 2015.  The next 
inspection is scheduled for April 2016. 

Site Walk – Shoreline
The following items were inspected during both the shoreline site walk and inspection: 

Gravel overlay on ACB. 
Buoy locations. 
Stormwater discharge. 
Willamette River and Willamette Cove shoreline conditions. 
Ebullition from sediment cap. 
Shoreline vegetation repairs.   

Gravel from the shoreline enhancement task (completed in October 2012) remains settled in the voids of 
the ACB armoring.  Tidal fluctuations have distributed gravel from the top of the ACB, where it was 
originally applied, to where it has settled along the toe of the bank.  Gravel has not settled into the mid-
bank portion of the ACB armoring in areas where the slope is steeper. 

The Willamette River at the time of inspection (between 9:00 AM and 11:00 AM) was between 8.10 and 
8.43 feet COP (or 13.10 – 13.43 NAVD88).  Low tide was at approximately 9:30 AM with a tide of 
approximately 8.07 feet COP (or 13.07 NAVD88).  All buoys were visible.  

Discharge from the outfall was estimated at 20-25 gallons per minute.  The outfall is in good condition.  

Approximately 7 derelict boats anchored within Willamette Cove were observed during the site walk. The 
river level was relatively high, so the shoreline is relatively clean and free of debris.   

No ebullition was observed in the area above the granular organoclay along the Willamette River 
shoreline, and due to high water levels, we could not directly observe the sediment cap within Willamette 
Cove.

Wildlife spotted along the shoreline included Canada geese and seagulls. 



Table 3.3
Example Monthly Meeting Minutes 

McCormick and Baxter Creosoting Company 
Portland, Oregon 

January 2016 Inspection Meeting Summary Page 2 of 3

In December 2015, shoreline repairs were completed in certain areas where soil had eroded from 
beneath the turf-reinforced matting (TRM) above the ACB.  The repairs involved pulling up the TRM, 
placing new soil, and planting shrubs in areas where erosion was observed.  The repairs and planted 
vegetation appeared to be in good condition. 

Site Walk – Upland 
The following items were inspected during the upland site walk and inspection: 

Site perimeter and fence, and drainage basin. 
Subsurface drainage (manholes). 
Soil cap (burrows, erosion, etc.).  
EW-1s and MW-23d area of subsidence. 

The site perimeter fence was intact, with some areas of burrowing identified (small mammal sized 
burrows).  A few large burrows (~1 foot deep) were observed along the gravel roads.   

Stormwater drainage was observed by opening a manhole SDMH-B.  This coupled with the discharge 
from the stormwater outfall indicate that the stormwater drainage system within the RCRA-style soil cap is 
functioning as designed. 

The distance between the inner and outer casing of MW-23d was 2.94 inches, slightly greater than 
previous measurements, but likely a result of measuring differences (e.g., human error). The reading will 
be double checked on February 4, 2016.   

Various small birds and scat were spotted in the upland portion of the cap.  Feathers and scat observed 
near EW-1s/MW-23d suggest coyote activity at the site.   

The job trailer roof was observed to be leaking and Hart Crowser will return to the site and place a tarp 
over the trailer. The trailers appear to be rapidly deteriorating and planning to remove them should begin.  

Action Items: Person Responsible Deadline 
Continue to Monitor MW-23d inner/outer 
casing relationship for movement. 

Herbicide application 

Winter transducer inspection and install 4 
new transducers 

Fill large burrows along perimeter road 

Cover job trailer 

Phil Cordell 

Phil Cordell 

Phil Cordell 

Phil Cordell 

Phil Cordell 

Quarterly

Spring 2016 

February 2016 

February 2016 

February 2016 

Site Activities / Miscellaneous Field Activities

Shoreline repairs and irrigation system decommissioning were completed in December 2015.   



Table 3.3
Example Monthly Meeting Minutes 

McCormick and Baxter Creosoting Company 
Portland, Oregon 

January 2016 Inspection Meeting Summary Page 3 of 3

Deliverables

None submitted.

Action Item: 

Hart Crowser and GSI will submit Draft 2015 O&M 
Annual Report.

Hart Crowser and GSI will assist DEQ with the five 
year review  

Hart Crowser and GSI will update the O&M Manual 

Person
Responsible: 

Phil Cordell/Erin 
Hughes

Phil Cordell/Erin 
Hughes

Phil Cordell/Erin 
Hughes

Deadline:

February 2016 

Spring 2016 

February 2016

Budget Status: November 2015 through January 2016 were at/or below the anticipated budget.

Meeting Status:
Date / Time TBD – January 2016 
Location McCormick & Baxter Facility Site Office 



Table 4.1
Nominal Performance Reference Compound Fortification Level for LPDE PSDs

McCormick and Baxter Creosoting Company
Portland, Oregon

PRC Compound Amount (ng)
Fluorene-d10 37,300
Pyrene-d10 1,570
Benzo(b)fluoranthene-d12 1,570

Notes:
PRC = Performance Reference Compound
LDPE = Low Density Polyethylene



Table 4.2
Partitioning Coefficients and Method Detection Limits for PAHs

McCormick and Baxter Creosoting Company
Portland, Oregon

Target Compound CAS # log Kow PRC Compound MDL (ng/L)
Naphthalene 91-20-3 3.30 Fluorene-d10 0.44
2-Methylnaphthalene 91-57-6 3.86 Fluorene-d10 0.081
1-Methylnaphthalene 90-12-2 3.87 Fluorene-d10 0.031
2-Ethylnaphthalene 939-27-5 4.38 Fluorene-d10 0.034
2,6-Dimethylnaphthalene 581-42-0 4.31 Fluorene-d10 0.036
1,6-Dimethylnaphthalene 575-43-9 4.26 Fluorene-d10 0.037
1,4-dimethylnaphthalene 571-53-4 4.37 Fluorene-d10 0.045
1,5 dimethylnaphthalene 571-61-9 4.38 Fluorene-d10 0.042
1,2-Dimethylnaphthalene 573-98-8 4.31 Fluorene-d10 0.039
1,8-Dimethylnaphthalene 569-41-5 4.26 Fluorene-d10 0.038
2,6-Diethylnaphthalene 59919-41-4 4.30 Fluorene-d10 0.034
Acenaphthylene 208-96-8 3.94 Fluorene-d10 0.1
Acenaphthene 83-32-9 3.92 Fluorene-d10 0.23
Fluorene 86-73-7 4.18 Fluorene-d10 0.043
Dibenzothiophene 132-65-0 4.38 Fluorene-d10 0.0085
Phenanthrene 85-01-8 4.46 Fluorene-d10 0.014
Anthracene 120-12-7 4.45 Fluorene-d10 0.032
2-Methylphenanthrene 2531-84-2 4.86 Pyrene-d10 0.0074
2-Methylanthracene 613-12-7 5.00 Pyrene-d10 0.0079
1-Methylphenanthrene 832-69-9 5.08 Pyrene-d10 0.017
9-Methylanthracene 779-02-2 5.07 Pyrene-d10 0.014
3,6-Dimethylphenanthrene 1576-67-6 5.44 Benzo[b]fluoranthene-d12 0.0074
Fluoranthene 613-06-9 5.22 Pyrene-d10 0.008
2,3-Dimethylanthracene 206-44-0 5.60 Benzo[b]fluoranthene-d12 0.006
9,10-Dimethylanthracene 781-43-1 5.69 Benzo[b]fluoranthene-d12 0.015
Pyrene 129-00-0 4.88 Pyrene-d10 0.0078
Retene 483-65-8 6.35 Benzo[b]fluoranthene-d12 0.017
Benzo(a)fluorene 238-84-6 5.40 Benzo[b]fluoranthene-d12 0.018
Benzo(b)flourene 243-17-4 5.77 Benzo[b]fluoranthene-d12 0.018
Benzo(c)fluorene 205-12-9 5.19 Pyrene-d10 0.004
1-Methylpyrene 238-71-7 5.48 Benzo[b]fluoranthene-d12 0.007
Benz(a)anthracene 56-55-3 5.76 Benzo[b]fluoranthene-d12 0.013
Cyclopenta(c,d)pyrene 27208-37-3 5.50 Benzo[b]fluoranthene-d12 0.0094
Triphenylene 217-59-4 5.49 Benzo[b]fluoranthene-d12 0.0072
Chrysene 218-01-9 5.81 Benzo[b]fluoranthene-d12 0.0088
6-Methylchrysene 1705-85-7 6.07 Benzo[b]fluoranthene-d12 0.017
5-Methylchrysene 3697-24-3 6.07 Benzo[b]fluoranthene-d12 0.019
Benzo(b)fluoranthene 205-99-2 5.78 Benzo[b]fluoranthene-d12 0.0065
7,12-Dimethylbenz(a)anthracene 57-97-6 5.80 Benzo[b]fluoranthene-d12 0.017
Benzo(k)fluoranthene 207-08-9 6.11 Benzo[b]fluoranthene-d12 0.01
Benzo(j)fluoranthene 205-82-3 6.11 Benzo[b]fluoranthene-d12 0.011
Benzo(e)pyrene 192-97-2 6.44 Benzo[b]fluoranthene-d12 0.015
Benzo(a)pyrene 50-32-8 6.13 Benzo[b]fluoranthene-d12 0.023
Indeno(1,2,3-c,d) pyrene 193-39-5 6.70 Benzo[b]fluoranthene-d12 0.0065
Dibenz(a,h)anthracene 53-70-3 6.75 Benzo[b]fluoranthene-d12 0.026
Picene 213-46-7 7.11 Benzo[b]fluoranthene-d12 0.024
Benzo(ghi)perylene 191-24-2 6.63 Benzo[b]fluoranthene-d12 0.0081
Anthanthrene 191-26-4 7.04 Benzo[b]fluoranthene-d12 0.01
Naptho[1,2-b]fluoranthene 5385-22-8 7.29 Benzo[b]fluoranthene-d12 0.036
Naptho[2,3-j]fluoranthene 205-83-4 7.29 Benzo[b]fluoranthene-d12 0.036



Table 4.2
Partitioning Coefficients and Method Detection Limits for PAHs

McCormick and Baxter Creosoting Company
Portland, Oregon

Target Compound CAS # log Kow PRC Compound MDL (ng/L)
Dibenzo(a,e)fluoroanthene 5385-75-1 7.28 Benzo[b]fluoranthene-d12 0.017
Dibenzo(a,l)pyrene 191-30-0 7.71 Benzo[b]fluoranthene-d12 0.023
Naptho[2,3-k]fluoranthene 207-18-1 7.29 Benzo[b]fluoranthene-d12 0.036
Naptho[2,3-e]pyrene 193-09-9 7.29 Benzo[b]fluoranthene-d12 0.036
Dibenzo(a,e)pyrene 192-65-4 7.28 Benzo[b]fluoranthene-d12 0.23
Coronene 191-07-1 7.64 Benzo[b]fluoranthene-d12 0.032
Dibenzo(e,l)pyrene 192-51-8 6.20 Benzo[b]fluoranthene-d12 0.02
Naptho[2,3-a]pyrene 196-42-9 7.29 Benzo[b]fluoranthene-d12 0.036
Benzo(b)perylene 197-70-6 7.00 Benzo[b]fluoranthene-d12 0.029
Dibenzo(a,i)pyrene 189-55-9 7.28 Benzo[b]fluoranthene-d12 0.05
Dibenzo(a,h)pyrene 189-64-0 7.28 Benzo[b]fluoranthene-d12 0.018
Pentachlorophenol 87-86-5 5.12 Fluorene-d10 TBD

Notes:
Target PAH compounds with suggested PRC compound and estimated method detection limits (MDLs) based 
on three week deployment with 1 PSD in sediment porewater and surface water at the McCormick & Baxter 
Superfund Site. Partitioning coefficients (Kow) values are from: US EPA. [2014]. Estimation Programs Interface 
Suite™ for Microsoft® Windows, v 4.10. United States Environmental Protection Agency, Washington, DC, 
USA.



Table 4.3
Method Detection Limits for Metals

McCormick and Baxter Creosoting Company
Portland, Oregon

Target Compound MDL (ng/L)
Chromium (Cr) 100
Copper (Cu) 100
Zinc (Zn) 100
Arsenic (As) 100

Notes:
Estimated method detection limits (MDLs) are based on 
15°C deployment of DGT PSDs for three weeks at the 
McCormick & Baxter Superfund Site.
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Table 8.4
Example Groundwater and NAPL Elevations
McCormick and Baxter Creosoting Company

Portland, Oregon

Well IDa Date Time

Measuring
Point

Elevation
(ft NAVD88)

Depth to
water (ft)

Depth to
DNAPL (ft)

LNAPL
Elevation (ft
NAVD88)

LNAPL
Thickness

(ft)

DNAPL
Thickness

(ft)

Groundwater
Elevation
LNAPL

Corrected
(ft NAVD88)

EW 1s 10/2/2015 11:55 40.1 28.0 38.5 40.1 9.5 12.1
EW 2s 10/2/2015 10:15 42.4 33.8 42.4 8.6
EW 8s 10/2/2015 12:17 40.5 29.0 51.9 40.5 2.9 11.5
EW 10s 10/2/2015 9:35 29.4 20.7 41.6 29.4 1.1 8.7
EW 15s 10/2/2015 10:57 43.0 39.6 48.6 10.1 6.7 Trace 10.0
EW 18s 10/2/2015 12:05 40.7 29.3 42.7 11.5 Trace 2.0 11.5
EW 19s 10/2/2015 9:20 25.9 17.5 8.5
EW 23s 10/2/2015 10:40 37.6 33.8 34.1 9.8 6.0 5.2 9.7
MW 1r 10/2/2015 12:30 37.6 27.9 37.6 9.8
MW 7WC 10/2/2015 11:12 36.7 26.8 9.9
MW 10r 10/2/2015 11:30 41.9 30.6 11.4 0.2 11.4
MW 15s 10/2/2015 11:46 43.3 32.1 11.2
MW 17s 10/2/2015 12:15 41.3 30.3 11.0
MW 20i 10/2/2015 10:00 41.4 32.5 70.0 4.6 9.0
MW 22i 10/2/2015 11:40 42.3 33.6 51.1 7.8 8.7
MW 23d 10/2/2015 12:34 41.1 32.5 8.6
MW 32i 10/2/2015 13:13 39.3 29.5 9.9
MW 34i 10/2/2015 12:20 32.7 24.4 8.2
MW 35r 10/2/2015 11:07 32.3 23.3 9.0
MW 36d 10/2/2015 9:42 30.5 21.6 8.8
MW 36i 10/2/2015 9:38 30.2 21.3 8.9
MW 36s 10/2/2015 9:35 30.7 20.0 10.8
MW 37d 10/2/2015 9:54 26.1 17.1 9.0
MW 37i 10/2/2015 9:49 25.9 16.9 9.0
MW 37s 10/2/2015 9:46 24.9 16.5 8.4
MW 38d 10/2/2015 10:10 31.8 22.8 9.0
MW 38i 10/2/2015 10:08 32.1 23.5 8.5
MW 38s 10/2/2015 10:03 32.3 22.4 9.9
MW 39d 10/2/2015 10:20 29.8 20.8 9.0
MW 39i 10/2/2015 10:16 30.1 21.1 9.0
MW 39s 10/2/2015 10:13 29.8 21.4 8.4
MW 40d 10/2/2015 10:32 28.7 19.8 8.9
MW 40i 10/2/2015 10:35 28.7 20.2 8.5
MW 40s 10/2/2015 10:39 28.3 18.2 10.1
MW 41d 10/2/2015 10:48 27.4 18.6 8.8
MW 41i 10/2/2015 10:44 27.1 18.2 8.9
MW 41s 10/2/2015 10:41 27.8 19.3 8.5
MW 42d 10/2/2015 11:01 32.2 23.6 8.6
MW 42i 10/2/2015 10:57 32.7 23.9 8.8
MW 42s 10/2/2015 10:54 32.4 21.2 11.2
MW 43d 10/2/2015 11:11 28.3 19.7 8.6
MW 43i 10/2/2015 11:08 30.3 21.6 8.7
MW 43s 10/2/2015 11:05 31.1 22.5 8.5
MW 44d 10/2/2015 11:24 29.6 20.8 8.9
MW 44i 10/2/2015 11:20 29.3 21.0 8.3
MW 44s 10/2/2015 11:17 29.6 18.2 11.4
MW 45d 10/2/2015 11:34 27.9 19.4 8.5
MW 45i 10/2/2015 11:30 28.0 19.4 8.6
MW 45s 10/2/2015 11:27 28.2 19.7 8.4
MW 46s 10/2/2015 11:45 35.5 24.1 11.5
MW 47s 10/2/2015 11:49 35.5 27.0 8.5
MW 48s 10/2/2015 12:35 38.7 26.3 12.3
MW 49s 10/2/2015 12:31 37.6 22.3 15.3
MW 50s 10/2/2015 12:39 39.3 27.0 12.2
MW 51s 10/2/2015 12:41 39.5 24.3 15.3
MW 52s 10/2/2015 13:06 40.7 29.3 11.4
MW 53s 10/2/2015 13:03 40.4 26.0 14.4
MW 54s 10/2/2015 11:34 41.8 30.4 11.4
MW 55s 10/2/2015 11:32 41.0 29.6 11.5
MW 56s 10/2/2015 11:13 43.5 33.5 10.4 0.3 10.4
MW 57s 10/2/2015 11:41 42.0 33.1 9.0
MW 58d 10/2/2015 10:42 41.4 32.6 8.8
MW 58i 10/2/2015 10:41 41.0 32.4 8.6
MW 58s 10/2/2015 10:40 41.5 32.9 8.6
MW 59s 10/2/2015 12:21 35.9 23.7 12.3
MW 60d 10/2/2015 9:22 40.1 31.2 8.8
MW 61s 10/2/2015 11:22 43.6 32.4 11.2
MW 62i 10/2/2015 12:11 42.6 34.5 8.1
MW As 10/2/2015 13:15 39.3 23.4 15.9
MW Ds 10/2/2015 10:25 42.9 34.3 36.4 8.6 Trace 2.2 8.6
MW Gs 10/5/2015 16:25 40.2 32.3 42.8 7.9 Trace 1.9 7.9
MW Os 10/2/2015 12:48 40.9 25.6 15.3
PW 1d 10/2/2015 12:53 44.0 34.2 9.8
PW 2d 10/2/2015 12:46 41.8 31.9 9.9

Measuring point is the north side of the top of inner casing (TOIC) at each well.

LNAPL specific gravity estimated as 0.981 g/cm3

Corrected groundwater elevation = [ LNAPL thickness * LNAPL specific gravity ] + groundwater elevation

F:\Notebooks\1567010_DEQ McCormick & Baxter O&M\Workspace\2015 O&M Manual Update\Tables\Tables\8.1 through 8.6



Table 8.5
Depth of Transducer Placement - February 2016

McCormick and Baxter Creosoting Company
Portland, Oregon

Serial
Number

Maximum Pressure
(PSI)

Pressure
Style

Target Depth 
(feet, TOC)

Installed Depth 
Placement
(feet, TOC)

EW-1s 2338004 30 Gauge 35 35.22
MW-36d 21520002 30 Absolute 35 35.72
MW-36s 21520000 30 Absolute 24 24.72
MW-37d 21438063 50 Absolute 70 70.77
MW-37s 2338022 15 Gauge 35 27.36
MW-44d 2338026 15 Gauge 35 37.10
MW-44s 21542036 30 Absolute 20 22.65
MW-45d 21551041 50 Absolute 65 67.50
MW-45s 21549038 30 Absolute 20 26.60
MW-52s 21549039 30 Absolute 32 37.71
MW-53s 21520001 30 Absolute 35 35.11

TOC = top of casing

Well #

Transducer Information Installation Information
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Table 9.1
Recommended Well Sampling Order

McCormick and Baxter Creosoting Company
Portland, Oregon

Well Group Method Well type or location
MW-As 1 Sub Pump Upland background
MW-32i 1 Sub Pump Upland background
PW-1d 1 Sub Pump Upland background
MW-Os 1 Sub Pump Upland background
PW-2d 1 Sub Pump Upland background
MW-61s 1 Sub Pump Upland background
MW-7 1 Sub Pump Upland background
MW-35r 1 Sub Pump Upland background

MW-55s 2 Sub Pump Upland outside of barrier wall
MW-53s 2 Sub Pump Upland outside of barrier wall
MW-51s 2 Sub Pump Upland outside of barrier wall
MW-49s 2 Sub Pump Upland outside of barrier wall
MW-47s 2 Sub Pump Upland outside of barrier wall
MW-59s 2 Sub Pump Upland outside of barrier wall
MW-58d 2 Sub Pump Willamette Cove
MW-58i 2 Sub Pump Willamette Cove
MW-58s 2 Sub Pump Willamette Cove

MW-46s 3 Sub Pump inside of barrier wall
MW-48s 3 Sub Pump inside of barrier wall
MW-50s 3 Sub Pump inside of barrier wall
MW-52s 3 Sub Pump inside of barrier wall
MW-54s 3 Sub Pump inside of barrier wall
MW-57s 3 Sub Pump inside of barrier wall / near NAPL well

MW-23d 4 Sub Pump inside of barrier wall well
EW-1s 4 Sub Pump inside of barrier wall well
MW-10r 4 Sub Pump inside of barrier wall well
MW-22i 4 Sub Pump inside of barrier wall well
MW-15s 4 Sub Pump inside of barrier wall well
EW-19s 4 Sub Pump inside of barrier wall well
MW-17s 4 Sub Pump inside of barrier wall well
MW-60d 4 Sub Pump inside of barrier wall well
MW-62i 4 Sub Pump inside of barrier wall well
MW-37d 4 Sub Pump outside of barrier wall well
MW-37i 4 Sub Pump outside of barrier wall well
MW-37s 4 Sub Pump outside of barrier wall well
MW-39d 4 Sub Pump outside of barrier wall well
MW-39i 4 Sub Pump outside of barrier wall well
MW-39s 4 Sub Pump outside of barrier wall well
MW-41d 4 Sub Pump outside of barrier wall well
MW-41i 4 Sub Pump outside of barrier wall well
MW-41s 4 Sub Pump outside of barrier wall well
MW-43d 4 Sub Pump outside of barrier wall well
MW-43i 4 Sub Pump outside of barrier wall well
MW-43s 4 Sub Pump outside of barrier wall well
MW-45d 4 Sub Pump outside of barrier wall well
MW-45i 4 Sub Pump outside of barrier wall well
MW-45s 4 Sub Pump outside of barrier wall well
MW-36d 4 Sub Pump inside of barrier wall well
MW-36i 4 Sub Pump inside of barrier wall well
MW-36s 4 Sub Pump inside of barrier wall well
MW-38d 4 Sub Pump inside of barrier wall well
MW-38i 4 Sub Pump inside of barrier wall well
MW-38s 4 Sub Pump inside of barrier wall well
MW-40d 4 Sub Pump inside of barrier wall well
MW-40i 4 Sub Pump inside of barrier wall well
MW-40s 4 Sub Pump inside of barrier wall well
MW-42d 4 Sub Pump inside of barrier wall well
MW-42i 4 Sub Pump inside of barrier wall well
MW-42s 4 Sub Pump inside of barrier wall well
MW-44d 4 Sub Pump inside of barrier wall well
MW-44i 4 Sub Pump inside of barrier wall well
MW-44s 4 Sub Pump inside of barrier wall well

MW-56s 5 Peristaltic Pump NAPL containing well
MW-1r 5 Peristaltic Pump NAPL containing well
MW-Ds 5 Peristaltic Pump NAPL containing well
MW-20i 5 Peristaltic Pump NAPL containing well
MW-Gs 5 Peristaltic Pump NAPL containing well
MW-34i 5 Peristaltic Pump NAPL containing well
EW-10s 5 Peristaltic Pump NAPL containing well
EW-15s 5 Peristaltic Pump NAPL containing well
EW-23s 5 Peristaltic Pump NAPL containing well
EW-18s 5 Peristaltic Pump NAPL containing well
EW-8s 5 Peristaltic Pump NAPL containing well

F:\Notebooks\1567010_DEQ McCormick & Baxter O&M\Workspace\2015 O&M Manual Update\Tables\Tables\9.1 Suggested Well Sample Order



Table 9.2
Monitoring Well Status and Rationale

McCormick and Baxter Creosoting Company
Portland, Oregon

Sheet 1 of 4

Well ID

Measuring
Point

Elevation
(ft NAVD88)

Well TD 
Elevation

(ft NAVD88)

Current
Transducer

Wells Sampled for 
Water Quality 

(2010)
Monitoring Rationale

EW-10s 29.4 -13.2 Shallow groundwater gradients. Vertical  gradients. 
NAPL migration/mobility.

EW-15s 43.0 -5.6 Shallow groundwater gradients. NAPL 
migration/mobility.

EW-18s 40.7 -3.9 Shallow groundwater gradients. NAPL 
migration/mobility.

EW-19s 25.9 -4.2 Yes Shallow groundwater gradients. NAPL mobility.

EW-1s 40.1 -6.8 Yes Subsidence. Shallow groundwater gradients. 
Vertical  gradients. NAPL migration/mobility.

EW-23s 37.6 -1.7 Shallow groundwater gradients. NAPL 
migration/mobility.

EW-8s 40.5 -14.2 Shallow groundwater gradients. NAPL 
migration/mobility.

MW-10r 41.9 1.5 Vertical  gradients. NAPL migration/mobility.

MW-15s 43.3 5.0 No Shallow groundwater gradients. 

MW-17s 41.3 1.2 Shallow groundwater gradients. 

MW-1r 37.6 -14.2 Shallow groundwater gradients. NAPL mobility.

MW-20i 41.4 -33.3 Vertical  gradients. NAPL migration/mobility.

MW-22i 42.3 -16.7 Vertical  gradients. NAPL migration/mobility.

MW-23d 41.1 -147.3 Subsidence. Vertical  gradients. 

MW-32i 39.3 -23.2 Upgradient well. Vertical  gradients. 

MW-34i 32.7 -52.5 Vertical  gradients. NAPL migration/mobility.

MW-35r 32.3 Yes NAPL mobility.

MW-36d 30.5 -57.3 Yes Barrier wall performance. Vertical  gradients. 

MW-36i 30.2 -23.2 No Barrier wall performance. Vertical  gradients. 

MW-36s 30.7 1.7 Yes Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-37d 26.1 -57.3 Yes Yes Barrier wall performance. Vertical  gradients. 

MW-37i 25.9 -22.2 No Yes Barrier wall performance. Vertical  gradients. 

MW-37s 24.9 -4.0 Yes Yes Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-38d 31.8 -56.8 Barrier wall performance. Vertical  gradients. 



Table 9.2
Monitoring Well Status and Rationale

McCormick and Baxter Creosoting Company
Portland, Oregon

Sheet 2 of 4

Well ID

Measuring
Point

Elevation
(ft NAVD88)

Well TD 
Elevation

(ft NAVD88)

Current
Transducer

Wells Sampled for 
Water Quality 

(2010)
Monitoring Rationale

MW-38i 32.1 -21.8 Barrier wall performance. Vertical  gradients. 

MW-38s 32.3 1.1 Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-39d 29.8 -57.3 Barrier wall performance. Vertical  gradients. 

MW-39i 30.1 -22.5 Barrier wall performance. Vertical  gradients. 

MW-39s 29.8 0.1 Yes Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-40d 28.7 -58.6 Barrier wall performance. Vertical  gradients. 

MW-40i 28.7 -22.5 Barrier wall performance. Vertical  gradients. 

MW-40s 28.3 1.6 No Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-41d 27.4 -57.9 Barrier wall performance. Vertical  gradients. 

MW-41i 27.1 -23.9 Barrier wall performance. Vertical  gradients. 

MW-41s 27.8 0.4 No Yes Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-42d 32.2 -56.7 Barrier wall performance. Vertical  gradients. 

MW-42i 32.7 -21.2 Barrier wall performance. Vertical  gradients. 

MW-42s 32.4 5.4 Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-43d 28.3 -57.5 Barrier wall performance. Vertical  gradients. 

MW-43i 30.3 -22.4 Barrier wall performance. Vertical  gradients. 

MW-43s 31.1 4.1 Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-44d 29.6 -57.6 Yes Barrier wall performance. Vertical  gradients. 

MW-44i 29.3 -22.7 No Barrier wall performance. Vertical  gradients. 

MW-44s 29.6 0.5 Yes Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 

MW-45d 27.9 -58.6 Yes Barrier wall performance. Vertical  gradients. 

MW-45i 28.0 -22.6 No Barrier wall performance. Vertical  gradients. 

MW-45s 28.2 -0.1 Yes Barrier wall performance. Shallow groundwater 
gradients. Vertical  gradients. 



Table 9.2
Monitoring Well Status and Rationale

McCormick and Baxter Creosoting Company
Portland, Oregon

Sheet 3 of 4

Well ID

Measuring
Point

Elevation
(ft NAVD88)

Well TD 
Elevation

(ft NAVD88)

Current
Transducer

Wells Sampled for 
Water Quality 

(2010)
Monitoring Rationale

MW-46s 35.5 3.8 Barrier wall performance. Shallow groundwater 
gradients.

MW-47s 35.5 4.4 Yes Barrier wall performance. Shallow groundwater 
gradients.

MW-48s 38.7 2.6 Barrier wall performance. Shallow groundwater 
gradients.

MW-49s 37.6 1.9 Barrier wall performance. Shallow groundwater 
gradients.

MW-50s 39.3 3.8 Barrier wall performance. Shallow groundwater 
gradients.

MW-51s 39.5 4.4 Barrier wall performance. Shallow groundwater 
gradients.

MW-52s 40.7 -0.3 Yes Barrier wall performance. Shallow groundwater 
gradients.

MW-53s 40.4 -0.4 Yes Yes Barrier wall performance. Shallow groundwater 
gradients.

MW-54s 41.8 5.5 Barrier wall performance. Shallow groundwater 
gradients.

MW-55s 41.0 5.2 Yes Barrier wall performance. Shallow groundwater 
gradients.

MW-56s 43.5 6.2 Barrier wall performance. Shallow groundwater 
gradients. NAPL migration/mobility.

MW-57s 42.0 5.9 Barrier wall performance. Shallow groundwater 
gradients.

MW-58d 41.4 Vertical  gradients. NAPL mobility.

MW-58i 41.0 Vertical  gradients. NAPL mobility.

MW-58s 41.5 Yes Shallow groundwater gradients. Vertical  gradients. 
NAPL mobility.

MW-59s 35.9 Yes - Detention 
Pond Infiltration pond. Shallow groundwater gradients. 

MW-60d 40.1 -80.3 Vertical  gradients. NAPL migration/mobility.

MW-61s 43.6 2.3 Upgradient well. Shallow groundwater gradients. 
NAPL mobility.

MW-62i 42.6 -21.3

MW-7 WC 36.7 -0.3 Shallow groundwater gradients. 

MW-As 39.3 9.8 Upgradient well. Shallow groundwater gradients. 



Table 9.2
Monitoring Well Status and Rationale

McCormick and Baxter Creosoting Company
Portland, Oregon

Sheet 4 of 4

Well ID

Measuring
Point

Elevation
(ft NAVD88)

Well TD 
Elevation

(ft NAVD88)

Current
Transducer

Wells Sampled for 
Water Quality 

(2010)
Monitoring Rationale

MW-Ds 42.9 4.2 Shallow groundwater gradients. NAPL 
migration/mobility.

MW-Gs 40.2 -4.5 Shallow groundwater gradients. NAPL 
migration/mobility.

MW-Os 40.9 -4.4 Upgradient well. Shallow groundwater gradients. 

PW-1d 44.0 -93.5 Upgradient well. 

PW-2d 41.8 -59.0 Upgradient well. Vertical  gradients. 



Table 9.3 
Example Water Quality Parameter Form 

McCormick and Baxter Creosoting Company 
Portland, Oregon  

GROUNDWATER MEASUREMENT DATA SHEET 

SITE NAME:_______________________ WELL No.:________________ DATE:________________

1. FIELD OBSERVATION AND MEASUREMENTS 

a. Field Personnel: ____________________________________________________ 
b. Visitors at Site:  ____________________________________________________ 
c. Type of Well:     ____________________________________________________ 
d. Well Measurements: 

Depth to Water (DTW):________________________________________ 
Measuring Point (circle):            Top of casing /  Ground surface________ 
NAPL present? (circle):            DNAPL  /  LNAPL  /  Both____________ 
Total Depth of Well (TD):______________________________________ 
Diameter of Well (circle):        2-inch  /  4-inch  /  6-inch  /  8-inch______ 
Water Column (TD – DTW):____________________________________ 

e. Purging/Sampling Method (circle): Low Flow / 2” Grundfos / 12V KVA Pump / Bailer 

2. PURGING PARAMETERS 
Time Volume 

Purged 
(gal.) 

Temp. 
(F°/°C) 

ORP pH Cond. 
(Ms/cm) 

Turbidity 
(NTU) 

D.O. 
(m-g-/L) 

Pump 
Speed 

SWL Description of 
Water 

           
           
           
           
           
           
           
           

Final           

3. SAMPLE COLLECTION SUMMARY   Sample Time:____________ 
ANALYSES AND SAMPLE NUMBERS 

Sample VOC’s (8260) SVOC’s (8270) PCB’s (8082) NWTPH-Gx NWTPH-Dx Total Metals  
        
        
        

VOLUME OF WATER IN CASING 
Casing Diameter (inches) Gallons per foot of Depth Cubic Feet per Foot of Depth Liters per Meter of Depth

2 0.163 0.0218 2.024 
4 0.653 0.0873 8.11 
8 2.611 0.3491 32.43 

12 5.81 0.7767 65.97 

1 Cubic Foot = 7.48 gallons or 28.32 liters, 1 Gallon = 3.785 liters or 0.1337 cubic feet 
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OPERATION AND MAINTENANCE PLAN
McCORMICK & BAXTER SUPERFUND SITE
PORTLAND, OREGON

1.0 INTRODUCTION AND PURPOSE 

The Oregon Department of Environmental Quality (DEQ) has prepared this Operations and 
Maintenance (O&M) Plan for the remedial actions implemented at the McCormick & Baxter
Superfund Site (Site), located in Portland, Multnomah County, Oregon. Preparation of this O&M 
Plan was supported by DEQ’s Contractors, Hart Crowser, Inc. (Hart Crowser) and GSI Water 
Solutions, Inc. (GSI).

Section 104(c)(3) of the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) requires the State to assure all future maintenance of CERCLA-funded removal 
and remedial actions provided for the expected life of such actions as determined by the 
President. 42 U.S.C. § 9604(c)(3). The DEQ has entered into a State Superfund Contract (SSC) 
under which the DEQ has assured the O&M of the implemented CERCLA-funded remedial 
action.

The purpose of this document is to help ensure the proper transition of O&M responsibility of the 
Fund-lead remedial action at the McCormick & Baxter Superfund Site from the United States 
Environmental Protection Agency (EPA) to DEQ, and to ensure adequate O&M for the remedial 
action. This O&M Plan defines the administrative, financial, and technical details and 
requirements for inspecting, monitoring, operating, and maintaining the remedial actions at the 
Site. This plan also includes information on maintaining, as appropriate, institutional controls
(ICs) established at the Site pursuant to the Record of Decision (ROD), ROD Amendment,
Explanation of Significant Difference, and Five Year Reviews jointly issued by EPA and DEQ,
and information regarding additional restrictions to ensure that the Site is protective for the long 
term.

An O&M Manual has been prepared to serve as a companion to the O&M Plan. The O&M 
Manual contains up-to-date, site-wide record drawings of the remedial features present at the Site. 
The O&M Manual specifies the sampling and monitoring procedures, quality assurance and 
quality control, technical information, and data necessary for implementing the O&M activities. 
The O&M Manual is a living document that will be periodically modified by DEQ to reflect 
necessary monitoring and maintenance needs at the Site.

The assumption of O&M activities by DEQ and the nature of those actions are described in 
CERCLA, 42 U.S.C. § 9601 et seq., in EPA regulations titled “The National Oil and Hazardous 
Substances Pollution Contingency Plan” (NCP), 40 C.F.R. Part 300, and in the following 
documents:

1. Operation and Maintenance in the Superfund Program Fact Sheet, 9200.1-37FS, US. 
EPA. May 2001;

McCormick & Baxter Superfund Site October 2013
Operation and Maintenance Plan Page 1



2. Superfund State Contract Between EPA and the State of Oregon for Remedial Design and 
Remedial Action at the McCormick & Baxter Superfund Site executed on May 22, 1996, 
as subsequently amended.

This O&M Plan is intended to address the O&M elements described in the EPA Fact Sheet titled 
Operation and Maintenance in the Superfund Program1, page 7. The general arrangements for 
the O&M activities for each element of the remedy - soil cap, sediment cap, and subsurface 
barrier wall - are described in Sections 7, 8, and 9 of this plan. Procedures to conduct the O&M 
activities for each remedy are contained in the O&M Manual.

This O&M Plan may be modified over time due to changed Site conditions, new guidance, and 
development of further details concerning O&M at the Site. Modifications to the Plan may be 
made by mutual agreement between EPA and DEQ.

2.0 DESIGNATION OF THE ORGANIZATIONAL UNIT OF THE GOVERNMENT 
RESPONSIBLE FOR O&M 

DEQ is the State agency responsible to ensure O&M of CERCLA-funded remedial actions will 
be carried out at the Site. References to “the State” in this plan mean DEQ. 

3.0 IDENTIFICATION OF THE AVAILABLE STATE FUNDING MECHANISMS FOR 
O&M ACTIVITIES

DEQ will conduct O&M activities using funds provided from the DEQ’s Orphan Site Account; to 
the extent such funds are available. The Orphan Site Account is described in Oregon Revised 
Statutes 465.381. DEQ will seek funding as necessary and appropriate to conduct O&M activities 
at the Site.

4.0 SITE BACKGROUND

4.1 Site Description

The McCormick & Baxter Superfund Site includes a former wood-treating facility located on the 
east bank of the Willamette River in Portland, Oregon (“the McCormick & Baxter Property” 
which consists of the area owned by the McCormick & Baxter Creosoting Company). The Site 
encompasses approximately 41 acres of land and an additional 23 acres of contaminated river 
sediments. The legal address of the McCormick & Baxter Property is 6900 North Edgewater 
Avenue, Portland, Oregon, and the DEQ’s Environmental Cleanup Site Information (ESCI) 
number is 74. Figure 1 shows the Site location. Figure 2 shows the current Site layout and 
features from an aerial photograph. Figure 3 depicts the current Site layout and features on a 

1 EPA, 2001. Operation and Maintenance in the Superfund Program. Prepared by the United States 
Environmental Protection Agency, Office of Solid Waste and Emergency Response. OSWER 9200.1-37FS. 
EPA 540-F-01-004. May 2001.
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topographic map of the sediment and terrestrial surface elevations. Figure 4 shows the location of 
the monitoring wells relative to key Site features. Figure 5 shows areas of the Site where future 
development will be restricted or prohibited.

The upland portion of the Site is on a terrace of imported sand fill (dredged material placed in the 
early 1900s) within the historic flood plain of the Willamette River. This upland area is generally 
flat and lies between a 120-foot-high bluff along the northeast border and a 25- to 30-foot-high 
bank along the Willamette River to the southwest. Currently, the McCormick & Baxter Property 
is vacant except for a paved parking area, a small shop building, and associated utilities used to 
support ongoing monitoring of the Site.

A residential area is located above the Site on the adjacent bluff. The 115 acre University of 
Portland college campus is also located on the bluff, approximately 0.5-mile southeast of the Site. 
The University of Portland recently purchased the former industrial property (Triangle Park) 
bordering the Site to the southeast with pending plans for reuse (e.g., athletic fields, and 
supporting buildings). A BNSF Railway Co. (BNSF) track crosses the northwest portion of the
Site, and Union Pacific Railroad (UPRR) track borders the Site to the southeast below the bluff. 
Beyond the BNSF track, toward the northwest, is a former industrial property managed by Metro 
(regional government) that is planned to be developed as a public green space (Baltimore 
Woods). The perimeter of the McCormick & Baxter Property2 is fenced and posted with warning 
signs.

4.2 Site History

The McCormick & Baxter Creosoting Company was founded in 1944 to produce treated wood 
products, including lumber, piling, timbers, and railroad ties during World War II. The wood 
treating operations continued at the Site until October 1991.

Four retorts were located in the central processing area (CPA) at the Site and were used for 
various pressure treating processes, which included the use of creosote, pentachlorophenol (PCP), 
chromium, ammoniacal copper arsenate, ammoniacal copper zinc arsenate (ACZA), and Cellon 
(PCP in diesel oil, liquid butane, and isopropyl ether). A 750,000-gallon creosote product storage 
tank was located in a tank farm area (TFA) that included several additional tanks for storing 
wood-treatment chemicals at the Site.

Between 1945 and 1969, the plant’s wastewater from the retorts’ oil/water separators, along with 
boiler blowdown and condenser cooling water were directly discharged to the Willamette River.
Three stormwater outfalls were also present along the river. Following plant shutdown, DEQ 
placed earthen berms around stormwater collection sumps at the Site as an early response action 
to minimize off-site discharge. The stormwater outfalls were removed as part of the first phase of 
the soil remedial action conducted in 1999.

2 More specifically, the fence is located along the legal boundary of the McCormick & Baxter Property, except 
along the riverfront, where the fence is located along the landward edge of the riparian zone.
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Site investigations revealed many releases of wood-treating chemical compounds to soils, 
groundwater, and sediments as a result of historic Site operations. Contaminants detected include 
polynuclear aromatic hydrocarbons (PAHs, comprising 85 percent of the creosote), PCP, arsenic, 
chromium, copper, zinc, and dioxins/furans. Three main contaminant sources existed at the Site:

The former waste disposal area (FWDA), which was located in the western corner of the 
Site, adjacent to the Willamette River and characterized by a large depression where 
waste oils, retort sludges, and wastewater were disposed of over a period of several years; 

The CPA, which was located in the center portion of the Site, where retorts, a PCP 
mixing shed, and ACZA storage areas were formerly located; and 

The TFA, which was located in the south-central portion of the Site, which was the 
former location of the main tank farm, creosote storage tank, and several other wood 
treatment process-related tanks or process areas.

Releases from these source areas (particularly in the TFA and FWDA) in the form of insoluble 
wood-treating contaminants or non-aqueous phase liquids (NAPL) have significantly impacted 
subsurface soils, groundwater, and riverbed sediment. Remedial investigations identified two 
large NAPL plumes migrating to the river and impacting surface water and sediments. 
Subsequent monitoring identified another NAPL plume migrating under the BNSF right-of-way 
toward Willamette Cove. Remedial actions have been implemented to control these sources (as 
further described in Section 5.0).

Following remedy construction, on-going monitoring has been conducted and numerous 
investigations have been performed to evaluate remedy effectiveness. Significant activities and 
investigations were performed during the period between the Second Five-Year Review (2006) 
and the Third Five-Year Review (September 2011), and are summarized in Table 1. These
investigations and activities include water quality assessments, subsidence monitoring (inside the 
barrier wall), bathymetric surveys and diver inspections, ebullition and sheen investigations, 
organophilic clay cap performance assessments, an evaluation of the articulated concrete block 
(ACB) unconformities in Willamette Cove, and a dense NAPL (DNAPL) Investigation. These 
studies are discussed in detail in the Annual O&M Reports produced after remedy construction 
and summarized in the Third Five-Year Review Report (September 2011). In general, the routine 
monitoring and subsequent investigations have shown the Site remedies to be functioning as 
designed. The Third Five-Year Review and Annual O&M Reports can be found on the 
McCormick & Baxter EPA Web site: 

http://yosemite.epa.gov/r10/cleanup.nsf/sites/mccormick_baxter

4.3 Regulatory History

The McCormick & Baxter Creosoting Company began environmental investigations of the Site in 
1983. DEQ entered into a Stipulated Order with the McCormick & Baxter Creosoting Company in 
1987, requiring additional investigation and corrective actions. Corrective actions included the 
installation and operation of a groundwater extraction and treatment system, construction of drip 
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pads in retort areas, construction of covered storage areas for treated wood, and collection and 
treatment of stormwater. In December 1988, the McCormick & Baxter Creosoting Company filed 
for Chapter 11 bankruptcy, and in 1990 DEQ assumed responsibility for completing the 
investigations and cleanup activities at the Site. In October 1991, the McCormick & Baxter
Creosoting Company ceased operations.

DEQ began the Remedial Investigation and Feasibility Study in 1990 and issued a public notice 
for a proposed cleanup plan in January 1993. DEQ elected not to finalize the proposed plan due to 
the proposed addition of the Site to the National Priorities List (NPL) by the EPA in June 1993. 
The Site was added to the NPL on June 1, 1994. DEQ completed a revised Feasibility Study in 
1995.

DEQ and EPA entered into a SSC in May 1996. The SSC and its amendments specify the 
responsibilities of DEQ as the lead agency and EPA as the support agency and also specify the 
cost sharing allocation between DEQ and EPA.

Additional regulatory background information regarding the McCormick & Baxter Superfund
Site can be found in the following documents:

Record of Decision, McCormick & Baxter Creosoting Company Portland Plant, Portland, 
Oregon, EPA and DEQ, March 1996.

Amended Record of Decision, McCormick & Baxter Creosoting Company Portland Plant, 
Portland, Oregon, EPA and DEQ, March 1998.

First Five-Year Review Report, McCormick & Baxter Superfund Site, Portland, 
Multnomah County, Oregon, EPA and DEQ, September 2001.

Explanation of Significant Difference (OU3 – Final Groundwater), McCormick & Baxter
Superfund Site, Portland, Multnomah County, Oregon, EPA and DEQ, August 2002.

Preliminary Close-Out Report, McCormick & Baxter Superfund Site, Portland, 
Multnomah County, Oregon, EPA, September 2005.

Second Five-Year Review Report, McCormick & Baxter Superfund Site, Portland, 
Multnomah County, Oregon, EPA and DEQ, September 2006.

Third Five-Year Review Report, McCormick & Baxter Superfund Site, Portland, 
Multnomah County, Oregon, EPA and DEQ, September 2011.

4.4 Removal Actions

Removal Actions were completed by DEQ under State of Oregon cleanup regulations prior to 
listing on the NPL and under CERCLA authority between Site listing and issuance of the ROD. A 
list of these Removal Actions is provided in the document titled Preliminary Close-Out Report
(EPA, September 2005).
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4.5 Remedy Selection and Modifications

In March 1996, EPA and DEQ issued one ROD for the Site to address several different media: 
contaminated soil, groundwater, stormwater, and Willamette River sediment. The selected 
remedy required the following media-specific actions to mitigate the threats at the Site:

Excavation, consolidation and biological treatment/stabilization of the most highly 
contaminated soils;

Soil capping;

Enhancement of the existing groundwater and NAPL extraction and treatment system;

As a contingency remedy, installation of a vertical subsurface barrier wall in the event 
mobile NAPL could not be reliably controlled;

Sediment capping;

Monitoring; and

Institutional controls (ICs).

After the ROD was signed, DEQ conducted additional soil sampling to support the remedial 
design of the upland soil remedy. Sampling results documented more extensive dioxin 
contaminated soils and accordingly, DEQ and EPA reevaluated the remedy and amended the 
ROD in March 1998. The 1998 ROD required removal and off-site disposal of shallow soil with 
concentrations above designated action levels, and capping of remaining contaminated soil on the 
upland portion of the Site.

In August 2002, EPA and DEQ issued an Explanation of Significant Difference (ESD), 
explaining the rationale to implement the contingency remedy for installing an impermeable 
barrier wall to control contaminated groundwater, specified in the 1996 ROD. The ROD
contingency stated installation of the barrier wall would be necessary in the event that either:

1. NAPL could not be reliably contained using hydraulic methods; or 

2. The barrier wall improves the overall cost-effectiveness of the groundwater remedy.

DEQ and EPA determined NAPL had not been contained using groundwater/NAPL extraction 
and recovery measures, and concluded hydraulic control of NAPL or groundwater had not been 
established in either the TFA or the FWDA. In 2003, a fully encompassing, impermeable 
subsurface barrier wall was constructed in accordance with the ESD.

4.6 Redevelopment Potential

A Site Reuse Assessment was conducted between February 2000 and June 2001 by the City of 
Portland, Bureau of Planning, under a grant from EPA. In developing reuse recommendations, the 
City analyzed the Site’s redevelopment potential and engaged stakeholders and the interested 
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public in learning about, proposing, and jointly considering what uses would best fit the Site. The 
City’s findings were presented in a final report dated June 2001 and endorsed by the Portland 
City Council on July 25, 2001. The City concluded that the Site is best suited for recreational use.

5.0 REMEDY DESCRIPTION AND CONSTRUCTION ACTIVITIES

The Site was divided into three operable units (OUs) to facilitate and manage remedy costs, 
implementation, and construction. The overall remedy at the Site is designed to function as an 
integrated containment system for contaminants that are present in each OU. The entire 
McCormick & Baxter Property at the Site is capped.  The combined upland capping extends to 
the riparian area along the shoreline where it meets the sediment cap and the upland cap extends 
on to property owned by BNSF Railway, Co. The capping works in conjunction with the barrier 
wall, as a complementary system, to meet the Site Remedial Action Objectives (RAOs) and 
prevent contaminated sediments and groundwater from adversely impacting the Willamette 
River.

5.1 Soil Operable Unit Remedy

The soil remedy is composed of three primary components: removal of highly contaminated soil 
within 4 feet of the ground surface, capping, and institutional controls.. The RAOs for the soil 
remedy are:

Prevent human exposure through direct contact (ingestion, inhalation, or dermal contact) 
to contaminated surface and near-surface soil that would result in an excess lifetime 
cancer risk above 1x10-6 for individual compounds, above 1x10-5 for additive 
carcinogenic compounds, or above a Hazard Index of 1 for noncarcinogenic compounds 
in an industrial land-use scenario; and

Prevent stormwater runoff containing contaminated soil from reaching the Willamette 
River.

5.1.1 Soil Removal

Phase I of the soil remedy was conducted from February through May 1999, where the most 
contaminated soil (above removal action levels) was excavated to 4 feet below ground surface 
and removed from the Site. Clean sand was imported from an off-site quarry to backfill locations 
of excavated soils.

Documentation, record drawings, and a detailed summary of the soil removal construction 
activities are provided in the document titled Phase 1 Soil Remedial Action Summary Report
(Ecology and Environment (E&E), November 1999).
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5.1.2 Upland Soil Cap

Phase II of the soil remedy was conducted between March and September 2005 to cap upland 
areas where residual soil contamination remained above human health and ecological risk-based 
protective levels. Documentation, record drawings, and a detailed summary of the upland soil cap 
construction activities are provided in the document titled Upland Soil Cap Construction 
Summary Report (E&E, May 2006).

Construction activities for the upland soil cap included the following major components:

Demolition and off-site disposal of existing structures and infrastructure;

Reinstallation of key support facilities;

Construction of an impermeable cap within a 15-acre portion of the 18-acre area 
encompassed by the subsurface barrier wall (see Section 5.3.1); and

Construction of an earthen soil cap outside of the impermeable cap.

Demolition and removal were conducted in 2005 and included the removal of all remaining 
structures on the Site. A 15-acre Resource Conservation and Recovery Act (RCRA) design,
impermeable cap was constructed within the 18-acre area inside of the barrier wall (note: The 3-
acre area within the barrier wall that does not have the RCRA-design cap is the riparian zone that 
borders the river).

The purpose of the impermeable cap is to minimize infiltration of rainwater into the contaminated 
areas within the wall. The impermeable cap has a minimum thickness of 29 inches, and includes a
subsurface stormwater collection and drainage system. Stormwater infiltrates through the cap’s 
soil, rock and sand layers, and is collected and conveyed by gravity flow to an outfall structure at 
Willamette River.

A 2-foot earthen cap of imported topsoil was installed over 19 acres of the Site outside of the 
barrier wall area including a small area within the BNSF right-of-way. An asphalt entrance road 
and parking area (approx. 1 acre) was also placed over an equivalent 2-foot earthen cap and 
supporting road base material. An additional 6 acres of earthen cap were installed over the 
riparian zone during construction of the sediment cap. The purpose of the earthen cap is to 
prevent direct contact with low-level contamination remaining in the Site soil.

A stormwater management system was constructed to minimize stormwater runoff from the Site 
to neighboring properties and the Willamette River. This system consists of a swale that conveys 
stormwater directly to an on-site retention/infiltration pond. Except for the 6-acre riparian zone, 
the surface of the upland soil cap (including both the earthen and impermeable caps) is 
constructed with sloped surfaces (approximately 1 percent slope) to direct surface water runoff 
towards the drainage swale. Rainwater infiltrates into soil and groundwater within the riparian 
zone, which has a general slope of 25 percent towards the Willamette River.
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A 6-foot high, chain-link fence topped with barbed wire was installed with warning signs along 
the McCormick & Baxter Property perimeter. Along the riverfront, the fence is located 35 feet 
inland from the top of the bank. Gravel access ways and roads were constructed along the 
riverfront perimeter and within the interior of the McCormick & Baxter Property to allow 
monitoring and maintenance of the Site.

Native trees and shrubs were planted throughout the drainage swale and riparian zone in February 
2006 to stabilize the soil against stormwater erosion and river flood erosion and to reduce rainwater 
infiltration by increasing evapotranspiration.3 A temporary aboveground irrigation system was 
installed in May 2006 to provide irrigation through 2010. Native grasses were planted on the 
impermeable cap within the barrier wall. The vegetation is fully established and the irrigation 
system is no longer needed and will be removed.

5.2 Sediment Operable Unit Remedy

The sediment remedy is composed of two primary components: ICs and a sediment cap. The 
RAOs for the sediment cap are:

Prevent humans and aquatic organisms from direct contact with contaminated sediments; 
and

Minimize releases of contaminants from sediment that might result in contamination of 
the Willamette River in excess of federal and state ambient water quality criteria.

The first RAO is designed to prevent human exposure under a recreational scenario from direct 
contact with contaminated sediments and to prevent exposure of benthic organisms to sediment 
contamination above known toxicity levels.4

The selected sediment remedy consists of capping areas that contain contaminant concentrations 
above human health and ecological risk-based protective levels or that exhibit significant toxicity 
to benthic organisms within the upper sediments. Construction of the sediment cap occurred in 
two separate phases: June through November 20045 and August through October 2005. 
Documentation, record drawings, and a detailed summary of the sediment cap construction 
activities are provided in the documents titled Remedial Action Construction Summary Report 
Sediment Cap (June 2004 through November 2004) and Remedial Action Construction Summary 
Report Sediment Cap Completion (August 2005 through October 2005), both issued by E&E in 
May 2006. Construction activities in 2004 consisted of the following major components:

Removal of approximately 1,630 pilings, bulkhead, dock remnants, in-water debris, a 
derelict barge in Willamette Cove, and other Willamette Cove features; 

Construction of a multi-layer sediment cap using sand, organophilic clay, and armoring; 

Monitoring well abandonment and modification; 

Bank regrading and capping; and 
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Disposal and demobilization.

The sediment cap footprint encompasses approximately 22 acres. The cap consists of a 2-foot-
thick layer of sand over most of the cap footprint, with a 5-foot thick layer of sand over several 
more highly contaminated areas. The cap also incorporates organophilic clay to prevent NAPL 
migration through the cap in specific areas in Willamette Cove and adjacent to the TFA. The 
organophilic clay was applied in bulk and in the form of OrganoclayTM reactive core mats 
(RCMs). A 6-acre riparian zone was created by regrading the riverbank, placing a demarcation 
layer, placing and grading 2 feet of imported clean fill (topsoil), placing turf reinforcement mat, 
hydroseeding with native grasses, and planting native vegetation and trees.

Different types of armoring were used to prevent erosion of the sand and organophilic clay layers
of the cap. The type, size, and location of armoring material used to protect the cap depended on 
the expected hydraulic and physical environments (e.g., currents, wave energy, erosive energies, 
etc.). ACB mats were installed along the shore and in shallow water where erosive forces due to 
wave action are greatest. Rock armor was placed within the river, away from the shoreline, and 
included 6- and 10-inch minus material. Riprap was used in some transition areas between the 
ACB and rock armoring, and near shore where ACB could not be applied. In addition, boulder 
clusters were added to provide aquatic habitat diversity and a rock mound was added to lower 
hydraulic energy within the shallow water embayment area.

5.3 Groundwater Operable Unit Remedy

The groundwater remedy is composed of five components: ICs, a subsurface barrier wall, a multi 
layer RCRA cap, NAPL recovery, and evaluation of innovative technologies for NAPL recovery. 
The RAOs for the groundwater remedy are:

Prevent human exposure to or ingestion of groundwater with contaminant concentrations 
in excess of federal and state drinking water standards or protective levels;

Minimize further vertical migration of NAPL to the deep aquifer;

Minimize precipitation infiltration by installing a RCRA cap, and have most of the  
precipitation by-pass the flow path through the contamination inside the barrier wall

Prevent groundwater discharges to the Willamette River that contain dissolved 
contaminants that would result in contaminant concentrations within the river in excess of 
background concentrations or in excess of water quality criteria for aquatic organisms;

Minimize NAPL discharges to the Willamette River beach and adjacent sediment; and 

Remove mobile NAPL to the extent practicable to reduce the continuing source of 
groundwater contamination and the potential for discharge to Willamette River sediment.
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5.3.1 Subsurface Barrier Wall

As required by the ESD, an impermeable subsurface barrier wall was designed and installed to 
contain much of the upgradient sources of dense NAPL (DNAPL) and light NAPL (LNAPL) in 
the TFA and FWDA, and to reduce NAPL migration from these areas to the Willamette River. 
The riverfront segment of the barrier wall is located at approximately 30 feet landward from 
ordinary high water. The subsurface barrier wall was constructed from April through September 
2003, with the exception of eight sheet piles that met refusal before achieving design depth. The 
resulting gaps were pressure grouted in July 2004. The construction of the barrier wall is 
documented in the report titled Remedial Action Construction Summary Report, Combined Sheet 
Pile and Soil-Bentonite Barrier Wall (E&E, July 2004).

The barrier wall was constructed to fully encompass 18 acres of NAPL-impacted groundwater,
and the main contaminant source areas at the Site. The total length of the wall is 3,792 linear feet, 
and the depth varies from approximately -25 to -45 feet North American Vertical Datum (NAVD;
45 to 80 feet below ground surface (bgs)) to account for differences in the topography and soil 
profile at the Site. The depth of -45 feet NAVD is below the depth of the Willamette River 
adjacent to the Site.

The segment of the wall between the Willamette River and the TFA (approximately 900 linear 
feet) is keyed into a silt aquitard, and extends to a depth of approximately 70 to 80 feet bgs. The 
segment of barrier wall between the Willamette River, Willamette Cove, and the FWDA 
(approximately 1,100 linear feet) is considered a “hanging wall” because deeper soil in this area 
consists of interbedded sand and silt lenses, and therefore, is not a continuous, competent 
aquitard. This segment of the wall also extends to a depth of 70 to 80 feet bgs. Although not 
keyed into an aquitard, the depth of this segment serves to increase the distance, and thereby 
reduce the potential NAPL movement, between the DNAPL source and the Willamette River. 
The segment of the wall located upgradient and cross-gradient of the TFA and FWDA (1,800 
linear feet) is keyed into the silt aquitard and extends 45 feet bgs. 

5.3.2 Creosote Recovery

Creosote (i.e., NAPL) recovery began in 1989 as a Removal Action, and various extraction 
methods have been attempted to optimize NAPL recovery since that time. The goal of extraction 
was to remove and deplete NAPL pools to residual levels to minimize or prevent migration into 
the Willamette River. NAPL recovery continued through July 2011. Approximately 6,500 gallons 
of NAPL were recovered from the Site between 1989 and 2011, when NAPL6 extraction was 
terminated. NAPL recovered from extraction wells was transported to an off-site RCRA Subtitle 
C facility for treatment and disposal as a listed hazardous waste.

A DNAPL investigation7 was performed in 2011 to evaluate the nature, extent, and potential 
pathway(s) of DNAPL routinely observed in monitoring well MW-20i (outside the barrier wall in 
the FWDA). The DNAPL Data Gap Investigation (Hart Crowser/GSI, 2011) concluded that the 
source of DNAPL to MW-20i is small and localized and does not appear to pose a threat to the 
Willamette River. Given that this well has been the primary source of DNAPL recovered for the 
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past several years and that no pool of mobile NAPL was encountered during the investigation, 
DEQ and EPA decided to terminate NAPL recovery in late April 2011 and conducted four 
subsequent gauging efforts to document the thickness of NAPL in the well to ensure that it is 
stable. Semiannual NAPL gauging of MW-20i will be evaluated every five years starting in 2015 
to ensure there is not an increasing trend relative to the gauging data summarized in the DNAPL 
Data Gap Investigation.

6.0 OPERATIONAL AND FUNCTIONAL CRITERIA, RESULTS, AND MILESTONE 
DATES FOR DEQ ASSUMPTION OF O&M RESPONSIBILITIES 

CERCLA requires the States to assure future maintenance of removal and remedial actions 
constructed at a site to maintain the effectiveness of those measures. The NCP describes this 
assurance as follows:

40 C.F.R. § 300.435(f) Operation and maintenance. (1) Operation and maintenance (O&M) 
measures are initiated after the remedy has achieved the RAOs and remediation goals in the 
ROD, and is determined to be operational and functional, except for ground- or surface-
water restoration actions covered under § 300.435(f)(4). A state must provide its assurance 
to assume responsibility for O&M, including, where appropriate, requirements for 
maintaining institutional controls, under § 300.510(c).

Furthermore, the date when the State must assume O&M activities is related to the determination 
that a removal or remedial action is “operational and functional” (O&F). The NCP provides:

40 C.F.R. § 300.435(f)(2) A remedy becomes “operational and functional” [O&F] either one 
year after construction is complete, or when the remedy is determined concurrently by EPA 
and the state to be functioning properly and is performing as designed, whichever is earlier. 
EPA may grant extensions to the one-year period, as appropriate.

EPA and DEQ conducted a joint final inspection of the McCormick & Baxter Superfund Site soil, 
groundwater, and sediment remedial actions on September 26, 2005 and determined that the Site 
had achieved the construction completion milestone. This determination means that all remedial 
action required by the ROD, the ROD Amendment, and the ESD are complete. This 
determination was documented in the Preliminary Close-Out Report (September 2005). DEQ and 
EPA completed O&F determinations on the soil and sediment remedies in September 2006 and 
September 2013, respectively. Table 2 specifies the O&F performance measures developed for 
the 2007 O&M Plan, and the current status in achieving these measures for each of the remedial 
actions at the Site.

The Third Five-Year Review Report (September 2011) presents a summary of activities and 
investigations conducted since September 2005 to demonstrate the remedies of groundwater and 
sediment are functioning properly and performing as designed. The report concludes that the soil, 
sediment, and groundwater OU remedies are meeting the ROD-defined RAOs, and are currently 
protective of human health and the environment because the soil and sediment caps, barrier wall,

McCormick & Baxter Superfund Site October 2013
Operation and Maintenance Plan Page 12



sediment ICs, and engineering controls required by the ROD have been implemented. However, in 
order for the remedies to be protective of human health and the environment in the long-term, a 
ROD Amendment that establishes new cleanup goals and points of compliance needs to be 
completed for the groundwater remedy and the ICs required by the ROD for the soil and 
groundwater remedies need to be implemented.

The O&F determination for the groundwater remedy has not been completed due to the 
invalidation of the Alternate Concentration Limit (ACL) cleanup goals for groundwater by EPA in 
2006. In the Second Five-Year Review, EPA determined that ACLs were not valid as substitutes 
for EPA’s maximum concentration limits (MCLs) in groundwater. As a result of this 
determination, DEQ and EPA anticipate that amended groundwater cleanup goals for the Site will 
be established in a ROD Amendment consistent with groundwater cleanup goals for the Portland 
Harbor Superfund Site ROD, expected in 2016.

7.0 SOIL CAP OPERATION AND MAINTENANCE 

7.1 O&M Performance Standards

Contaminated soil removal and construction of an upland soil cap on approximately 41 acres of 
the Site was completed in September 2005. Institutional controls have not been completed for this 
portion of the Site. 

Soils beneath the soil cap remain contaminated with arsenic, PCP, PAHs, dioxins, and NAPL, 
thus requiring the need for long-term monitoring and maintenance. The performance standards 
for the soil cap are:

Maintain contaminant concentrations in surface soil below the following risk-based 
cleanup goals, as specified in the ROD (EPA, 1996):

Arsenic – 8 milligrams per kilogram (mg/kg)

Pentachlorophenol – 50 mg/kg

Total Carcinogenic PAHs – 1 mg/kg

Dioxins/furans – 0.00004 mg/kg

Maintain the topsoil layer to within 50 percent of its design specification, by conducting 
periodic cap inspections to verify that vegetation coverage is preventing erosion

Maintain a topsoil thickness of at least 6 inches for the area over impermeable 
geomembrane cap

Maintain a topsoil thickness of at least 12 inches for all areas except over 
impermeable geomembrane cap
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Minimize infiltration of rainwater within the subsurface barrier wall by maintaining the 
subsurface stormwater conveyance system.

Minimize stormwater erosion and ponding outside the barrier wall by maintaining Site
grading, surface stormwater conveyance, and native vegetation.

Maintain native vegetation within the 6-acre riparian zone for compliance with the NMFS 
Biological Opinion (National Oceanic and Atmospheric Administration [NOAA], 2004).

7.2 O&M Manual

O&M of the soil cap will be conducted as described in the O&M Manual. Monitoring activities 
for the soil cap (including the riparian zone) include visual inspections of the cap surface, 
stormwater conveyance system, security fencing, and warning signs. The soil cap is designed to 
be generally maintenance free, except for maintaining the native vegetation. A long-term 
Vegetation Management Plan (revised 2010) has been completed for the soil cap. The plan
includes semi-annual qualitative inspections and reporting, and is included in the O&M Manual. 
General routine maintenance will include manual removal of invasive plants and targeted 
application of herbicides. Non-routine maintenance may include repairs of the fence, replacement 
of warning signs, repairs of the gravel roads, filling of potential animal burrows, removal of 
sediments from manholes and replanting of unsuccessful trees and shrubs. The frequency of the
planned O&M activities for the soil cap remedy through September 2021 is provided in Table 3.

7.3 Equipment and Material Requirements

Equipment requirements for visual monitoring of the soil cap include a field notebook, a digital 
camera and a manhole cover lifter. Visual inspections will be documented using photographs and 
field notes, including:

Condition of the 41-acre soil cap surface (e.g., erosion, subsidence, well casing 
alignment/stickup)

Integrity of storm drainage system (e.g., condition of manholes, catch basins, swale)

Presence/condition of perimeter fencing and warning signs

Viability of soil cap vegetation (e.g., native grasses, trees, shrubs)

If visual inspections suggest that the soil cap may be settling or subsiding, an elevation survey 
may be needed to evaluate the significance of changes in the cap. A video survey of stormwater 
lines may be needed if the inspections suggest that the integrity of the cap storm drainage system 
is compromised. Inspections will likely be performed by contractors under oversight of DEQ 
staff. Site vegetation maintenance equipment for herbicide application will be provided by 
contractors under oversight of DEQ staff. The irrigation system is no longer necessary and has
been decommissioned. Additional, unforeseen vegetation maintenance and irrigation activities 
will depend on weather conditions (e.g., extremely dry and hot) and other unpredictable variables. 
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Equipment and material requirements for other repairs will be based on the nature of the work 
(e.g., fencing, landscaping, drilling, or other general construction). Any substantial repairs, such 
as those requiring the impermeable cap to be breached or repaired, will be described in detailed 
work plans prepared before these activities are conducted. The work plans will provide technical 
specifications and drawings sufficient to assure this work is performed appropriately and by 
qualified personnel.

Materials needed for potential repairs include: geomembrane, geocomposite, perforated piping, 
sand, biotic rock (3-inch minus rock), 10-inch minus rock, filter fabric, topsoil, road gravel, and 
chain link fencing. Sand, 3-, 10-, and 24-inch minus rock, and road gravel are stockpiled on site. 
Additional materials may be imported to address unforeseen integrity or soil erosion problems. 
All imported soil will be certified by DEQ to meet the requirements for “clean fill” under Oregon 
regulations.

8.0 SEDIMENT CAP OPERATION AND MAINTENANCE 

8.1 O&M Performance Standards

The sediment remedy consists of a 23-acre cap over contaminated sediments within the
Willamette River and ICs. The sediment cap remedy was completed in September 2005 and an 
easement and equitable servitude (EES) was completed in 2006 to restrict sediment cap use and 
access. Sediments beneath the sediment cap remain contaminated with arsenic, PCP, PAHs, 
dioxins and NAPL, thus requiring the need for long-term monitoring and maintenance. The 
performance standards for the sediment cap are:

Maintain contaminant concentrations in surface sediments below the following risk-based 
cleanup goals, as specified in the ROD (EPA, 1996):

Arsenic – 12 mg/kg, dry weight

Pentachlorophenol – 100 mg/kg, dry weight

Total Carcinogenic PAHs – 2 mg/kg, dry weight

Dioxins/furans – 8x10-5 mg/kg, dry weight

Protection of benthic organisms based on sediment bioassay tests, resulting in 
impaired survival and growth (i.e., weight)

Minimize releases of contaminants from sediment that might result in contamination of the 
Willamette River in excess of the following federal and state ambient water quality 
criteria (AWQC):

Arsenic (III) – 190 micrograms per liter (μg/l)

Chromium (III) – 210 μg/l

Copper – 12 μg/l
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Zinc – 110 μg/l

Pentachlorophenol – 13 μg/l

Acenaphthene – 520 μg/l

Fluoranthene – 54 μg/l

Naphthalene – 620 μg/l

Total Carcinogenic PAHs – 0.031 μg/l

Dioxins/furans – 1.4x10-5 nanograms per liter (ng/l)

Maintain the armoring layer to within 50 percent of the design specification throughout the 
cap. The design specifications are:

6-inch rock armoring – maintain thickness of at least 6 inches

12-inch rock armoring – maintain thickness of at least 7.5 inches

24-inch rock armoring – maintain thickness of at least 12 inches

Maintain uniformity and continuity of ACB armoring.

Assess performance of organophilic clay to ensure it is preventing the release of mobile 
NAPL to the River (potential assessment parameters include sorption capacity, measure of 
NAPL currently sorbed, and permeability).

The AWQCs listed above are the surface water criteria in effect at the time of the ROD (EPA, 
1996); since completion of the ROD, additional recommended EPA water quality criteria were
published in 2007, and more stringent AWQCs for human health were adopted by DEQ and 
approved by EPA in 2011. During meetings in August 2007 between stakeholders (DEQ, EPA, 
NOAA, Warm Springs Tribe, and Yakama Nation), it was agreed that for comparison purposes, 
the five following criteria would be included in analytical results summary tables in the Annual 
O&M Reports:

Two AWQCs in effect at the time the ROD was issued

1996 criteria for chronic effects to aquatic life

1996 criteria for human health based on fish consumption

Two 2007 National Recommended Water Quality Criteria (NRWQCs)

2007 criteria for chronic effects to aquatic life

2007 criteria for human health (consumption of organisms)

Current EPA MCLs
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Future comparison criteria will include the EPA approved 2011 AWQCs for human health, and
other applicable AWQCs at the time of sediment cap water sampling. Attachment A of this plan 
provides a sampling approach to be conducted in 2015 to evaluate sediment cap protectiveness as 
part of the fourth Five-Year Review Report, to be completed in 2016.

8.2 O&M Manual

O&M of the sediment cap will be conducted as described in the O&M Manual. Monitoring 
activities for the sediment cap will include periodic visual inspections of near-shore areas to 
determine the extent and retention of the sediment cap sand overlay (i.e., biotic layer) and 
interarmoring habitat gravel, large wood debris accumulating along the shoreline, condition of 
boulder clusters and rock mound, and deposition of fine-grained substrate from the water column.
A multibeam bathymetric survey will be conducted in 2020, and a diver inspection may be 
conducted if areas of concern are identified from the bathymetry survey. Periodic monitoring 
activities will include sampling of the water column above the sediment cap, interarmoring water, 
and may include porewater sampling using passive sampling technology and/or other appropriate 
sampling methods. Although the sediment cap is designed to be generally maintenance free, 
unplanned or non-routine maintenance may include: the replacement of warning buoys, 
placement of additional armoring due to erosion, and placement of additional OrganoclayTM RCM
if new releases of creosote are discovered. Monitoring and maintenance of the riparian zone is 
addressed as part of the soil cap. The frequency of the planned O&M activities for the sediment 
cap remedy through September 2021 is provided in Table 5. 

8.3 Equipment and Material Requirements

Equipment requirements for visual inspections of the near-shore sediment cap include a field 
notebook and a digital camera. Visual inspections will be documented using photographs and 
field notes.

Equipment requirements for the monitoring of the sediment cap include passive samplers (e.g., 
solid phase micro-extraction) or other conventional sampling equipment (e.g., Henry samplers),
boat services, and survey (e.g., global positioning system) equipment. Divers will be needed to 
assist with sampling in deep water locations. 

The nature of any repairs will determine the equipment and material requirements, and will likely 
need to be performed by a contractor with expertise in marine construction. Any substantial 
repairs will be detailed in work plans prepared prior to performing these activities. The work 
plans will provide technical specifications and drawings sufficient to assure the work is 
performed appropriately and by qualified personnel.

Materials needed for potential repairs include materials used to construct the sediment cap: sand, 
organophilic clay, filter gravel (3-inch minus rock), geotextile, ACB, 6-inch minus rock, 10-inch 
minus rock, 24-inch minus rock, etc. Sand, 3-inch minus rock, 10-inch minus rock, and 24-inch 
minus rock have been stockpiled on site. Additional materials may be imported as needed for 
unforeseen repairs. A cement-bentonite grout may also be necessary to fill gaps between the ACB 
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mats. Substantial repairs to the sediment cap are anticipated and have been budgeted for calendar 
years 2020 and 2040. These major repairs may be conducted sooner, more frequently, or not 
conducted at all based on bathymetry and diver inspection data, and unanticipated cap disturbing 
events (e.g., erosion, earthquakes, etc.).

9.0 GROUNDWATER REMEDY OPERATION AND MAINTENANCE

9.1 O&M Performance Standards

The groundwater remedy consists of groundwater monitoring, NAPL recovery, a subsurface 
barrier wall surrounding approximately 18 acres within the upland soil cap, and ICs. Institutional 
controls have not been completed to restrict groundwater use beneath the Site, and NAPL recovery 
was terminated by EPA and DEQ in 2011.

Groundwater both within and outside of the subsurface barrier wall remain contaminated with 
metals, PCP, PAHs, dioxins, and NAPL. Contaminated groundwater within the barrier wall is 
contained and is not migrating to the river. Outside the barrier wall, residual product in soils 
within the FWDA results in elevated concentrations of PCP, PAHs, and NAPL in groundwater. 
Despite the groundwater contamination in this area, monitoring of downgradient wells, surface 
water, and the sediment cap (inter-armoring, sub-armoring, and porewater in the organophilic 
clay) have indicated that the groundwater remedy is performing as designed and that 
contaminated groundwater is not adversely affecting the river. The performance standards for the 
subsurface barrier wall and NAPL recovery are:

Continue to recover NAPL from outside the subsurface barrier wall until recovery rates 
become minimal, alternate pumping strategies have been examined and/or field tested 
with poor results, and remaining NAPL does not pose a threat to the Willamette River 
and its sediments.

Maintain contaminant concentrations in shallow, downgradient compliance wells (or 
sediment pore water) below the ACLs set forth in the ROD (EPA, 1996):

Arsenic (III) – 1,000 μg/l

Chromium (III) – 1,000 μg/l

Copper – 1,000 μg/l

Zinc – 1,000 μg/l

Pentachlorophenol – 5,000 μg/l

Total PAHs – 43,000 μg/l

Dioxins/furans – 0.2 ng/l
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Minimize the transport of NAPL and communication of groundwater zones across the 
subsurface barrier wall.

Minimize further vertical migration of creosote to the deep groundwater aquifer.

Minimize visible discharge of creosote to the Willamette River.

Maintain contaminant concentrations in the Willamette River below background 
concentrations or less than the sediment cap performance standards for surface water.

As discussed in Section 6, in the Second Five-Year Review, EPA determined that ACLs were not 
valid as substitutes for EPA’s MCLs in groundwater. As a result of this determination, DEQ and 
EPA anticipate that amended groundwater cleanup goals for the Site will be established in a ROD 
Amendment consistent with groundwater cleanup goals for the Portland Harbor Superfund Site 
ROD, expected in 2016. Once new groundwater cleanup goals are established in a ROD 
Amendment, the O&M Plan will be revised to reflect the new cleanup goals.

9.2 O&M Manual

O&M of the groundwater remedy will be conducted as described in the O&M Manual. 
Monitoring activities for the groundwater remedy include groundwater elevation monitoring and 
groundwater sampling. As described in Section 5, DEQ and EPA terminated NAPL recovery in 
late April 2011. NAPL gauging will be conducted in conjunction with the semi-annual Site-wide 
groundwater elevation monitoring events. Groundwater samples will be collected from the 
monitoring well downgradient of the infiltration pond (monitoring well MW-59s) every 5 years, 
and select Site-wide wells every ten years starting in calendar year 2020. The frequency of the 
planned O&M activities for the groundwater remedy through September 2021 is provided in 
Table 6.

9.3 Equipment and Material Requirements

Equipment requirements for NAPL gauging include an interface probe for determining the 
thickness of NAPL. Equipment requirements for groundwater include water level indicators, 
pumps, bailers, and containers. NAPL and groundwater monitoring will likely be performed by 
contractors under oversight of DEQ staff.

10.0 SUMMARY OF O&M STAFFING NEEDS AND ESTIMATED COSTS

Conservative estimates of staffing needs and costs to conduct the activities addressed in this 
O&M Plan through September 2016 are provided in Attachment 1. Assumptions used in 
developing these estimates are provided in Attachment 1a. The estimates are segregated into the 
groups of activities of a similar nature:

Project Management (both DEQ and Contractor)

Soil and Sediment Cap Inspections
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Maintenance

Contingency

Performance Sampling

Groundwater and NAPL Monitoring

Utility Services

Reporting and Meetings (Annual O&M Reports, Biennial Meetings, Additional Reports 
and Consultation Meetings)

The total estimated cost (not adjusted for inflation) for implementing the O&M activities 
described in this O&M Plan through 2021 by DEQ and its contractor is $1,527,500. This estimate 
includes $200,000 for an anticipated repair to the sediment cap in or before 2020. Specific O&M 
activities and estimated costs are presented in Table 7.

DEQ staff time for project management, contract management, technical oversight and 
coordination with EPA is anticipated to range between approximately $25,000 and $90,000 per 
year dependant on the contractor activity. DEQ staff will consist primarily of the project manager, 
contract officer, and several technical staff (e.g., hydrogeologist, engineer, and public outreach 
staff).

Contractor staff will consist primarily of the project manager, hydrogeologists, engineers, field 
staff, and administrative support.

11.0 CONDITIONS FOR O&M TERMINATION

The soil, sediment, and groundwater remedies at the Site will likely require O&M to be performed 
indefinitely. Some or all O&M activities may be terminated when DEQ and EPA determine they 
are no longer necessary to ensure that RAOs are being met.

12.0 REPORTING REQUIREMENTS

O&M reports will be prepared annually by DEQ and its contractors. Copies of the annual O&M 
reports will be provided to EPA and other project team members, including NOAA and Tribal 
governments. At least once every five years, DEQ will host a meeting with EPA and the project 
team to discuss O&M activities of importance conducted since the previous meeting.

The annual O&M reports will be summarized in the Fourth Five-Year Review Report that will be 
prepared by DEQ and EPA. DEQ will host a meeting with EPA, NOAA and Tribal governments 
as DEQ and EPA before beginning to draft the report. The Fourth Five-Year Review Report will 
be issued in September 2016. Additional Five-Year Reviews will be required as long as 

McCormick & Baxter Superfund Site October 2013
Operation and Maintenance Plan Page 20



contaminants remain at the Site above levels that allow for unlimited use and unrestricted 
exposure.3

A copy of the annual O&M reports will be provided to the Oregon Division of State Lands
(ODSL) and other members of the project team.

13.0 CONTINGENCY PLAN FOR ABNORMAL OCCURRENCES

As acknowledged by EPA guidance, a remedy may experience problems after construction for a 
variety of reasons. The responsibility for addressing such problems will depend upon the cause of 
the problem. DEQ and EPA agree the agencies will cooperate in determining the cause of any 
such problems and determine the responsibility to address the problem as provided in the SSC.

NAPL recovery may be reinitiated if DEQ and EPA determine that NAPL from the Site poses a 
threat to the Willamette River and its sediments.

14.0 SAFETY REQUIREMENTS FOR O&M ACTIVITIES

DEQ will continue to require a Site-wide health and safety plan for its staff and contractors 
pursuant to 29 C.F.R, §1910.120. The health and safety plan will cover those activities potentially 
resulting in exposure to hazardous substances. Health and safety plans for unplanned maintenance 
work will be prepared if and when this work is needed.

15.0 SITE USE AND DISPOSITION OF FACILITIES

Currently, the McCormick & Baxter Property is vacant except for a paved parking area, small 
shop building, two field office trailers, numerous NAPL extraction and groundwater monitoring 
wells, drum storage facility, and associated utilities used to support ongoing monitoring and 
maintenance. The perimeter of the Property is posted with warning signs. A fence surrounds 35 
acres of the McCormick & Baxter Property, and does not extend into the 6-acre riparian area. 

Long term O&M of the soil, sediment, and groundwater remedies likely will be required in 
perpetuity. DEQ intends to maintain the shop building on-site to support these activities (trailer 
offices will be decommissioned). Long-term access and land use will be controlled through 
engineering and ICs, including environmental easements to ensure the integrity and 
protectiveness of the cap are maintained. Institutional and Engineering Control requirements for 
the Site are presented in Section 18 of this plan.

Termination of NAPL recovery and changes in the groundwater monitoring program may result 
in the abandonment of unneeded Site monitoring wells. Upon determination by DEQ that wells 

3 40 C.F.R. § 300.430(f)(4)(ii) states: “If a remedial action is selected that results in hazardous substances, 
pollutants, or contaminants remaining at the site above levels that allow for unlimited use and unrestricted 
exposure, the lead agency shall review such action no less often than every five years after the initiation of the 
selected remedial action.”
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are no longer needed, they will be decommissioned in accordance with Oregon Department of 
Water Resources regulations. Specific plans for decommissioning wells, equipment, and office 
trailers will be described in the revised O&M Manual.

16.0 MODIFICATIONS TO THE O&M MANUAL

The O&M Manual is a living document which will be modified by DEQ to reflect monitoring and 
maintenance needs for the Site. The manual will contain up-to-date Site-wide record drawings,
specify sampling and monitoring procedures, and included technical and other information 
necessary for implementing O&M activities. The O&M Manual will also contain a Health and 
Safety Plan, and the work plan for implementing repairs to the sediment and soil cap remedies.

17.0 PROPERTY OWNERSHIP CHANGE

As presented in Section 19 of this plan, DEQ obtained a permanent easement for the 23 acre 
sediment cap from the ODSL (Easement # 31530-EA). This easement was recorded in 
Multnomah County on May 12, 2004 (record # 2004-083416).

In the event of transfer of any part of the Property owned by McCormick & Baxter to a future 
owner, DEQ will require proprietary ICs be recorded and anticipates that any person who may 
acquire the Property in the future enter into a Prospective Purchaser Agreement (PPA) with DEQ.
The PPA would specify responsibilities to ensure the integrity of the remedial actions and would 
include an EES to secure institutional controls in accordance with the ROD. Once recorded, those 
institutional controls run with the land and subsequent owners of the Property. The PPA also may 
require that the purchaser perform certain O&M activities under DEQ oversight.

18.0 PROPERTY ACCESS

DEQ controls access to the Site, and has access agreements to conduct required O&M activities 
on adjacent properties - the BNSF right of way, and the Willamette Cove (Metro) - under this 
plan. These agreements may be amended or extended to cover future maintenance or monitoring, 
if necessary.

Access to the sediment cap is provided through a permanent easement with DSL. DEQ will likely 
secure continued access to the Property through an EES with future owners of the Property.
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19.0 ENGINEERING AND INSTITUTIONAL CONTROLS

The ROD specifies the following engineering and institutional controls for the soil, groundwater, 
and sediment remedies:

Physical restrictions4 (e.g., fencing), warning signs, and safety measures until completion 
of the remedies;

Prohibitions on future uses of the Property that are inconsistent with the level of 
protectiveness achieved by the cleanup;

Prohibition on any use of the shallow and intermediate aquifers and prohibition on 
drinking water use of the deep-water aquifer; and

Prohibition on the disturbance of sediments.

DEQ currently maintains a perimeter fence and warning signs around the McCormick & Baxter 
Property to restrict public access. Monitoring wells located outside the fence have locked, steel 
monuments to prohibit access. Public access to the beach is not restricted. These physical Site 
restrictions will be maintained into the foreseeable future. DEQ has obtained a permanent 
easement for the sediment cap from the DSL. This easement prohibits anchoring and grounding 
of non-recreational vessels and the use of all motor propelled vessels, and specifies that the 
sediment cap may be closed to all public uses if DEQ determines that the area poses a threat to 
public health or the environment. Permanent buoys were installed in August 2011 along the 
perimeter of the sediment cap warning boaters of navigational hazards. In addition, the Oregon 
Marine Board established regulations prohibiting anchoring within the easement boundary 
[Oregon Administrative Rule 250-020-0280(10) - Boat Operations in Multnomah County]:

No person shall anchor a boat at approximately River Mile 7 of the Willamette River in 
Multnomah County described in Dept. of State Lands Easement No. 31530-EA, Exhibit A –
Legal Description – Permanent Easement

A Regulated Navigational Area (RNA) was established by the U.S. Coast Guard (USCG) in water 
above and adjacent to the sediment cap pursuant to 33 C.F.R. Part 165. On February 4, 2009, the 
USCG published the final rulemaking formally establishing the RNA (docket number USCG-
2008-0121; Attachment 1 to the Third Five-Year Review Report). This rule became effective on 
March 6, 2009. The RNA prohibits anchoring, spudding, dredging, laying cable, dragging, 
conducting salvage operations, operating commercial vessels of any size, operating recreational 
vessels greater than 30 feet in length, operating other vessels in excess of “no wake” speed or the 
minimum speed needed to maintain steerage, or any other activity which could potentially disturb 
the riverbed in the designated area.

A License or Access Agreement, completed in March 2005 between DEQ and BNSF requires 
BNSF to notify DEQ in the event planned construction or maintenance activities that could 

4 EPA has since clarified that physical restrictions are considered engineering controls.
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potentially cause damage to the portion of the upland soil cap located in the BNSF right-of-way. 
The License is a contract between DEQ and BNSF to ensure BNSF’s activities are communicated 
to DEQ, and serve as an institutional control for protection of the soil cap remedy in that location.
The License does not contain provisions to restrict groundwater use or to protect groundwater 
monitoring wells installed in the BNSF right-of-way. DEQ and EPA plan to complete the 
required IC for groundwater beneath the BNSF property in conjunction with groundwater 
restrictions for the Site and other adjacent properties.

Figure 5 shows the areas of the Site where future development will be restricted or prohibited. 
These restrictions will prohibit development within the 6-acre riparian zone along the riverbank 
as required by the Endangered Species Act Biological Opinion issued by the National Marine 
Fisheries Service (NMFS), and limit excavation of Site soils unless authorized by DEQ. Legally 
recorded ICs have not been implemented for the Site groundwater and soil cap remedies, as 
required by the ROD. DEQ and EPA plan to complete these ICs in order to achieve long-term 
remedy protectiveness before the completing the Fourth Five-Year Review Report in 2016.

20.0 EPA AND OTHER REGULATORY OVERSIGHT

DEQ will prepare an annual report of O&M activities conducted at the Site for EPA, DSL,
NOAA, and Tribal governments. The report will describe Site conditions and O&M activities 
conducted during the prior calendar year, changed circumstances and any other conditions or 
O&M related events, and future planned O&M activities. EPA and DEQ will meet within sixty 
(60) days of receipt of the annual report to discuss findings and follow-up actions. These 
meetings may be held on a biennial basis as agreed to by DEQ and EPA, and will include 
participation by NOAA and Tribal governments. DEQ will host a meeting with EPA, NOAA and 
Tribal governments before beginning to draft the Fourth Five-Year Review Report.

21.0 PERMITS AND OTHER ADMINISTRATIVE REQUIREMENTS 

DEQ will be responsible for compliance with all federal, state, and local applicable or relevant 
and appropriate regulations (ARARs) while conducting O&M activities at the Site. Except for the 
off-site disposal of hazardous waste, the planned activities presented in the O&M Plan do not 
require permits or have administrative requirements. However, if repairs to the sediment cap 
become necessary, a variety of regulations may be ARARs. Several of these potential ARARs are 
discussed in the Sediment Cap Basis of Design report, dated May 2002. Significant ARARs are 
the Clean Water Act, Sections 401 and 404, and the Endangered Species Action, Section 7.

EPA determined the substantive requirements of the Clean Water Act, Sections 401 and 404, 
would be met during constructing the sediment cap. Additionally, EPA complied with the 
Endangered Species Act Section 7 through formal and informal consultation with the U.S. Fish 
and Wildlife Service (USFWS) and NMFS. As a result of this consultation the NMFS issued a 
Biological Opinions for construction of the barrier wall and sediment cap.
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EPA’s substantive requirement determination of the Clean Water Act, Sections 401 and 404, 
issued in May 2003, will be applied to potential repairs of the sediment cap as long as the scope 
of these repairs is consistent with the original construction activities.

Compliance with the Endangered Species Act Section 7 will be assured through additional EPA 
consultations with the FWS and NMFS, which DEQ anticipates will be needed every five years. 
The Biological Assessment for the first five years of O&M was submitted to the Services in early 
May 2006, and the NMFS issued its Biological Opinion on October 6, 2006. This consultation 
addressed planned O&M activities and the most likely potential repair needs of the sediment cap:
placement of additional armoring and organophilic clay. If the scope of needed repairs 
significantly differs from the hypothetical scenarios, additional consultation between the EPA and
the Services may be necessary.
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Table 2 - Operational and Functional Performance Measures and Status
O&M Plan
McCormick and Baxter Superfund Site

The support facility and soil cap were constructed in accordance with the 
design.

Achieved

The paved entrance road and parking area, the shop building, the 
electrical, telephone and water services, and the security fencing are 
functioning properly.

Achieved

A vegetative cover has been established on all parts of the soil cap, 
including the riparian area.

Achieved

The temporary irrigation system functioned as intended and native 
vegetation is adequately established. 

Achieved

Stormwater is properly collected in the geocomposite fabric and 
perforated piping, and is being conveyed through conveyance piping to an 
outfall structure.

Achieved

Soil Removal Highly contaminated soils were excavated and disposed of off-site. Achieved

The sediment cap was constructed in accordance with the design. Achieved
The armoring layer is withstanding erosional forces from the river. Achieved

All known creosote seeps have been capped with organoclay. Achieved
The organoclay caps are effectively preventing creosote migration to the 
river. 

Achieved

Groundwater flow is substantially retarded across the barrier wall 
boundary.

Achieved

Groundwater elevations of the shallow aquifer within the barrier wall have 
reached a steady-state elevation (following construction of the 
impermeable soil cap), so to as not threaten to overtop the riverfront 
segment of the subsurface barrier wall.

Achieved

NAPL Extraction NAPL extraction is no longer deemed necessary due to minimal recovery 
rates and mobility that do not pose a threat to the Willamette River and its 
sediments.

Achieved

Status
Soil Cap

Sediment Cap

Subsurface Barrier 
Wall

Remedy Operational and Functional Performance Measures



Table 3:  Soil Cap O&M Activities through 2021
O&M Plan
McCormick and Baxter Superfund Site

O&M Activity Frequency
Visual Inspections:

Cap surface Quarterly
Subsidence near EW-1s Quarterly 
Stormwater conveyance system Quarterly 
Security fencing Quarterly 
Warning signs Quarterly 
Abundance and survival of vegetation Quarterly 

Routine Maintenance and Monitoring: 
Manual removal of invasive plant Semiannually, if necessary 
Targeted application of herbicides Semiannually, if necessary

Non-Routine Maintenance – such as:
Repairs of fence As needed
Replacement of warning signs As needed
Repairs of gravel roads As needed
Filling of potential animal burrow into the earthen cap As needed

Remove sediments from manholes As needed
Replanting unsuccessful trees and shrubs As needed
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Table 5:  Sediment Cap O&M Activities through September 30, 2016
O&M Plan
McCormick and Baxter Superfund Site

O&M Activity Frequency
Visual Inspections (from shore)

Warning buoys Quarterly
Cap surface Quarterly
Habitat quality Annually  

Routine Monitoring:
Water Column and Interarmoring Water Sampling Every 5 years (starting in 2015)
Organoclay Core Sampling In 2015, then determine frequency

Non-Routine Monitoring – such as:
Multibeam bathymetric surveys, side-scan sonar survey Every 10 years, starting in 2020; perform as 

needed (unforseen natural event)

Diver Inspection If necessary, will be conducted every 10 
years starting in 2020, after bathymetry 

Non-Routine Maintenance – such as:
Replacement of buoys As needed
Additional armoring placement Schedule for 2020, and 2040, if needed. 

After unforseen event, if needed 

Additional organoclay capping As needed
ACB grouting or armoring void space maintenance (habitat 
gravel)

Every 5 years , or as needed based on site 
inspections



Table 6: Groundwater O&M Activities through 2021
O&M Plan
McCormick and Baxter Superfund Site

O&M Activity Frequency
NAPL Monitoring

Manual gauging of Site wells Semiannually
Manual extraction from exterior wells Not recommended

Groundwater Monitoring 
Downloading continuous water level data from transducers Semiannually

Manual water level measurements from Site wells Semiannually

Groundwater Sampling 
Site-wide Every 5 years 

Infiltration pond (MW-59s) Every 5 years 

Routine Maintenance of Equipment 
Interface probes, pumps, vehicle, data loggers/transducers, 
etc.

As needed

Utilities Service 
Water, electric, phone, alarm, solid waste, toilet Continuous 
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CLEAN WATER ACT SECTION 401 WATER QUALITY CERTIFICATION

MCCORMICK AND BAXTER CREOSOTING COMPANY
PORTLAND, OREGON

SEDIMENT CAP REMEDIAL ACTION

1. Introduction

This Clean Water Act (CWA) Section 401 Water Quality Certification (WQC) is prepared in
accordance with the Comprehensive Environmental Response, Compensation and Liability Act
of 1980, as amended (CERCLA), for the McCormick & Baxter Creosoting Company Superfund
Site in Portland, Oregon. A copy of this WQC will be placed in the Site File.

The action addressed in this WQC is the capping of contaminated sediment in the Willamette
River. This action is one of several remedial actions being taken under CERCLA to significantly
reduce the potential risk to human health and ecological receptors resulting from exposure to
contaminants present in sediment, groundwater, and soils at the project area.

The Oregon Department of Environmental Quality (DEQ) is the lead agency for implementing
the remedial actions specified in the Record of Decision (ROD) while funding for remedial
design and construction is being provided by U.S. Environmental Protection Agency (EPA).
DEQ has contracted with Ecology & Environment, Inc. to provide technical and engineering
assistance in implementing the selected remedy. The DEQ also has contracted with the U.S.
Army Corp of Engineers (COE) to provide additional technical support, primarily relating to the
sediment remedy. It is anticipated that construction oversight will be provided by Ecology &
Environment, Inc. who will report directly and on a daily basis to the DEQ project manager. The
construction contractor will be under contract to the DEQ.

The McCormick and Baxter site covers approximately 43 acres on land and 17 acres in the river
and is located at 6900 Edgewater Street in the City of Portland, Oregon. The McCormick and
Baxter site is situated on the northeast bank of the Willamette River (River Mile 7) in an area
zoned for heavy industrial use. The site is bordered by railroad tracks on the northeast and
northwest, a barge maintenance and dredging facility on the southeast, and an empty lot where a
shipyard and cooperage were once located on the northwest. A residential area is located on the
northeast side of the site on top of a bluff approximately 120 feet high.

The Willamette River is about 1,500 feet wide along the reach of the project site and flows to the
northwest. Channel sounding maps from January 1991 from the COE indicate that a
navigational channel is maintained at a width of approximately 600 feet and to a maximum depth
of approximately 40 feet below the Columbia River Datum (CRD). The centerline of the
navigational channel is approximately 900 feet from the site’s shoreline. The CRD is
approximately 1.74 feet below the National Geodetic Vertical Datum (NGVD)1. The NGVD

1NGVD is approximately equal to MSL.
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was used as a control for the site topographic survey. There is a 1,200-foot wide embayment
along the southeastern portion of the property, with river depths ranging from +10 to –25 feet
NGVD. COE maps indicate that there are steep slopes approximately 150 feet offshore (or 450
feet from the embayment shoreline).

The proposed action is the construction of a sediment cap in the Willamette River that consists of
placement of capping and erosion control materials in waters of the United States, as well as any
other activities that result in a discharge of dredged or fill materials into waters of the United
States. As specified in the ROD, the objectives of this remedial action are to prevent humans
and aquatic organisms from coming into direct contact with contaminated sediments and to
minimize releases of contaminants from sediment that might result in contamination of the
Willamette River in excess of federal and state ambient water quality criteria.

This certification ensures compliance with the substantive requirements of Section 401 of the
Federal Clean Water Act (CWA). The EPA has based this evaluation on the State of Oregon’s
Water Quality Standards (WQSs) including 340-41-026 (1)(a), Antidegradation Policy for
Surface Waters. These standards are normally applicable and used by the State of Oregon for
Section 401 in the absence of a CERCLA action. EPA’s development of this evaluation included
coordination with the DEQ.

This reach of the Willamette River is classified as Water Quality Limited under Section 303(d)
of the federal CWA for the following parameters: bacteria [fecal coliform (fall-winter-spring)];
toxics: [tissue-mercury (year-round)]; toxics [tissue/sediment- pentachlorophenol, arsenic);
temperature (summer); and biological criteria (fish skeletal deformities). In addition, the Oregon
Department of Human Services, Office of Public Health, maintains a health advisory for crayfish
harvesting within 1,000 feet of the site (see Oregon Sport Fishing Regulations).

This reach of the Willamette River supports salmonid rearing and migration.

The documents used in support of this evaluation include:

a. Remedial Investigation Report, McCormick & Baxter Creosoting Company.
September 1992.

b. Record of Decision, McCormick and Baxter Creosoting Company Portland Plant,
Portland, Oregon, March 1996.

c. Explanation of Significant Difference (OU3 – Final Groundwater), McCormick and
Baxter Creosoting Company Superfund Site, Portland, Multnomah County, Oregon,
August 2002.

d. Sediment Cap Basis of Design, McCormick & Baxter Creosoting Company, Portland,
Oregon, May 2002.

e. A Cultural Resource Survey of the McCormick & Baxter Superfund (CERCLA)
Property, Portland, Oregon, September 13, 2002.
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f. An Assessment of the Significance of the Western Cooperage Archaeological Site
(35MU114), Portland, Oregon, June 2003.

g. Draft Technical Plans and Specification, Sediment Cap, McCormick & Baxter
Creosoting Company, Portland, Oregon, January 22, 2003.

h. Draft Final Monitoring and Maintenance Plan, Sediment Cap, McCormick & Baxter
Creosoting Company, Portland, Oregon, June 19, 2003.

i. Draft Final Technical Plans and Specification, Sediment Cap, McCormick & Baxter
Creosoting Company, Portland, Oregon, June, 2003.

j. Biological Assessment Addendum, McCormick & Baxter Creosoting Company,
Portland, Oregon, Draft Final, June 2003.

k. Substantive Compliance with Section 404 of the Clean Water Act And Section 10 of
the Rivers and Harbors Act, Sediment Remedial Action, McCormick & Baxter
Creosoting Company, Portland, Oregon, In-Preparation.

2. Construction Activities.

Construction for the project will consist of the actions listed below. The sequence will consist of
the removal of in-water structures and debris along with shoreline structure removal and grading.
Cap placement would start with the placement of sand and organophyllic clay in the shallow
nearshore areas and working towards deeper water. This would be followed by placement of the
erosion control materials (articulated concrete block [ACB] and rock) and other materials (sand
and rock) used for habitat enhancement on top of the cap. The riparian vegetation would be
planted after all major construction elements have been completed.

Construction Actions
The removal of approximately 600 pilings for construction of the sediment cap. The
area where pilings would be removed covers approximately 27,600 square feet (0.6
acre). The wood pilings would be removed at the sediment surface by snipping at the
mudline and would be transported to an off-site disposal facility.
The removal of dock and bulkhead structures to facilitate grading the project bank to
a more natural slope (see paragraph below). The waste wood would be disposed at a
suitable disposal facility. Approximately 5,750 square feet of dock support and 900
square feet of bulkhead would be removed. Removal of the structures would occur
before sediment capping to provide the final bank configuration against which the
sediment cap will abut.
The grading of the bank upslope from the area of the sediment cap to a maximum
slope of 4 feet horizontal to 1 foot vertical (4:1 slope). The slope will incorporate a
terrace and would vary in slope from 4:1 to 7:1 to support a varied riparian
community. The terrace would vary in width from 12 to 18 feet and in elevation from
17.7 to 19.7 NGVD. The terrace would provide storage for river flows above the
approximate 5-year flood event. The terrace (as well as the bank slope) would be
planted with riparian vegetation. This will serve as a buffer for storm water from the
upland site as well as providing habitat for fish and wildlife.
After the bank has been graded, 1.5 feet of clean soil fill and 6 inches of topsoil
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would be placed to support the riparian plantings. The soil layers would be covered
by a turf reinforcement mat to augment the strength of a vegetative root mass.
The construction of a 25-acre cap below ordinary high water (OHW). It would extend
along the shoreline within most of the length of the embayment, along the area of the
former creosote dock, under the railroad bridge, and just downstream into Willamette
Cove to the north. The cap boundary also includes areas of known NAPL migration
(seeps). The seeps would be covered with special material--organophyllic clay that
has an affinity to adsorb the associated contaminants. A portion of the NAPL seep in
Willamette Cove would be excavated to create a trench that would be backfilled with
the organophyllic clay. The excavated materials would be disposed of in an approved
upland facility. Approximately 13.5 acres within the cap would be armored with
articulated concrete block (8.5 acres) and 10-inch minus rock (5 acres) from a depth
of –7 CRD (finished elevation) to approximately OHW. Approximately 11.5 acres of
cap would be armored with 6-inch minus rock (a gradation of material from 6-inch
diameter size to gravel). The 6-inch minus material will extend from the –7 CRD
finished elevation to as deep as –50 CRD. The sediment cap would transition to an
upland soil cap at the top of the bank near the shoreline. The sediment cap will extend
into the river to the base of the steeply sloped area at approximately the 40-foot depth
line and will terminate at least 100 feet from the northeastern edge of the federal
navigation channel.
The removal of approximately 350 remnant pilings from a creosoted treated dock at
the upstream end of the McCormick & Baxter site (adjacent to the Triangle property)
outside of the cap footprint.
The placement of 1,300 cubic yards of 2-foot diameter rock in strategic locations
along the McCormick and Baxter nearshore environment to serve the purpose of
dissipating wave energy and trapping sand in much the same way as do the existing
structures or sand bars.
The placement of 3,000 cubic yards of fine-grained substrate on top of the
constructed cap to provide a sand ‘reserve’ within the project area that the currents
and waves could rework around the shallows. The intent is to provide a fine-grained
veneer on top of the ACB.
The removal of approximately 100 creosote-treated pilings in Willamette Cove that
are being removed solely for habitat mitigation purposes.
Barge and concrete debris removal in Willamette Cove.

3. Water Quality Standards

The proposed action has been designed to comply with the substantive requirements of the Clean
Water Act and to minimize impacts on water quality of the Willamette River during construction
activities. To satisfy the State of Oregon’s WQS, actions will be taken to control temporary and
long-term runoff impacts (e.g., storm water runoff). Specific actions that will be undertaken to
satisfy these requirements include:

Application of National Pollutant Discharge Elimination System requirements for
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construction storm water management on all upland construction activities.
Use of silt fences, silt curtains, and sorbant booms to control turbidity and accidental
contaminant releases for in-water work.
Use of best management practices (BMPs) for construction site maintenance to
minimize erosion and to avoid oil and lubricant spills.
Work restricted to low-water river stages to minimize in-water work.
Use of placement techniques for capping materials to minimize turbidity and re-
suspension of bottom sediments.
Long-term site monitoring to assure efficacy of remedial activities.

Specific actions that will be undertaken to minimize the generation of turbidity include:

a) Turbidity-Minimizing Actions During In-Water Structure Removal.
The removal of pilings and dolphins will occur over a range of elevations from about +9
to 02 CRD for the dock remnant and associated bulkhead and piling removal, –4 to –6
CRD in the vicinity of the Willamette Cove, and from –10 to –30 CRD extending from
the railroad bridge upstream, paralleling the harbor line. The wood pilings would be
removed at the sediment surface by snipping at the mudline and would be transported to
an off-site disposal facility. Sediment fences and booms would be deployed during the
removal operations. All large, woody removal debris would be trapped and removed
from the water. Pilings that will be removed outside of the areas of contaminated
sediments will be pulled, if possible, or cut below the mudline. The same protective
operations would apply to all piling removal activities.

The shoreline dock and bulkhead structures would be removed and disposed at a suitable
disposal facility. Approximately 230 cubic yards of dock support and bulkhead would be
removed. Most of this work will occur during low water and construction storm water
controls will be implemented (silt fences, straw bales, biobags). For any work that comes
in contact with the water, protective measures described for piling removal will also be
applied.

b) Turbidity-Minimizing Actions During Cap Placement.
The cap construction will consist of placing a 2-foot layer of sand, or other readily
available clean fill, in addition to armoring. The cap boundary also includes areas of
known NAPL migration (seeps). The seeps would be covered with special material--
organophyllic clay that has an affinity to adsorb these types of contaminants. A portion of
the NAPL seep in Willamette Cove would be excavated to create a trench that would be
backfilled with the organophyllic clay. The excavated materials would be disposed of in
an approved upland facility. The sand materials will be placed at a controlled rate to
minimize re-suspension of contaminated bottom sediments. This may be done by
conveyor, clamshell bucket, hose-wash from a barge, or other method to achieve even
cap distribution as well as a controlled rate of disposal. Any materials used for the cap

2 All elevations are in feet.



McCormick & Baxter
401 Water Quality Certification
October 22, 2003

Page 6

will be suitable for in-water disposal, the criteria for which are provided in the technical
specifications. These criteria meet and in most cases are more stringent than the criteria
specified in the Dredge Material Evaluation Framework for the Lower Columbia River
Management Area (November 1998) Silt curtains and floating booms will be deployed,
as necessary, during placement to maintain the WQS described in Part 4. The
organophyllic clay materials will be placed under shallow-water conditions and in such a
manner so as to minimize turbidity.

Approximately 6.8 acres within the cap would be armored with ACB from a depth of –7
CRD (finished elevation) to approximately OHW. The ACB would be assemble as
cabled mats that would be placed by booms over the sand and clay cap. Protection
measures listed for sand placement would also be deployed for ACB placement.
Approximately 4.3 acres of the cap would be armored with 10-inch minus rock (a
gradation of material from the 10-inch diameter size to gravel. This would also be placed
from a depth of –7 CRD to OHW. Approximately 11.5 acres of cap would be armored
with 6-inch minus rock (a gradation of material from 6-inch diameter size to gravel). The
6-inch minus material will extend from the –7 CRD finished elevation to as deep as –50
CRD.

All rock would be placed by equipment such as a clamshell bucket to control placement
and minimize disturbance to the cap. Protection measures listed for sand placement
would also be deployed for rock placement.

Additional habitat enhancement measures, including placement of additional sand and
rock on top of the cap, would be placed with the same protection measures listed above.

4. Turbidity Criteria and Monitoring Requirements

The authorized work shall not cause turbidity of the Willamette River to exceed the turbidity
criteria listed below at a distance of 100 feet downstream from the turbidity-causing activity.

a) Turbidity criteria are as follows:
Turbidity shall be no greater than 5 NTU over background turbidity when
background is 50 NTU or less; or
No more than 10% increase in turbidity when background turbidity is more
than 50 NTU.

b) Establishing background turbidity:
Shall be established by collecting seven (7) independent turbidity measures
(minimum) during a two-day period prior to the construction activity.
Mean turbidity values will be used to represent background.

c) Turbidity shall be monitored during active in-water work periods. Monitoring points
shall be an undisturbed site (representing background) 100 feet upstream from the
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turbidity causing activity (i.e., fill or discharge point), and 100 feet downstream from the
fill point. In addition, monitoring points at the point of discharge shall be collected at the
bottom, midlevel and top of the water column but not closer than within 5 foot intervals.

d) Turbidity shall be measured and recorded at least once every 4 hours during in-water
work. On any day in-water work occurs, the first sample will be taken at four hours after
the initiation of activity, and once at each four-hour interval thereafter. If the turbidity
level is determined to exceed turbidity criteria, work will not proceed until the turbidity
level has dropped to an acceptable level or the DEQ gives specific approval to proceed.
Additionally, visual monitoring of turbidity will occur at least once every 4 hours during
in-water work throughout the construction period.

e) A turbidity meter will be used to monitor turbidity. The meter will be calibrated daily
using the factory-recommended calibration procedure. At the end of each day of
monitoring, a post calibration procedure will be performed by measuring one of the
calibration standards (preferable the standard whose value is closest to the river values).
In addition, standards may be measured to check the calibration throughout the day,
especially if higher or lower than expected turbidity values occur. All calibration
procedures and values will be documented.

f) If, at any time, the monitoring supervisor observes visual turbidity at levels that are
estimated to be approaching the turbidity exceedance level, field-testing will be
performed. If field-testing indicates the turbidity level is above the turbidity criteria, a
second sample will be collected within 30 minutes to verify the results. If both
measurements are above the turbidity criteria , the contractor will be required to cease
operations responsible for causing the elevated turbidity.

g) BMPs for environmental protection during in-water work will be developed by the
contractor for inclusion in the Construction Operations Plan. The BMPs will be
evaluated and modified (when applicable) throughout the construction period to assure
that WQSs are met. Modifications may include, but are not limited to:

Check and repair of equipment;
Decreased rates of capping; and/or
Deployment of additional sedimentation control devices

5. Additional Measures

a) Deleterious waste materials. Petroleum products, chemicals, fresh cement, riprap
grout, or other deleterious waste materials shall not be allowed to enter waters of the
State. BMPs shall be employed to prevent discharges of any deleterious materials to
surface and ground waters. All foreign materials, refuse, and waste from the area must be
removed, including construction debris.

b) If the construction activities cause a water quality problem that results in distressed or
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dying fish, the operator shall immediately:
Cease operations;
Take appropriate corrective measures to prevent further environmental damage;
Collect fish specimens and water samples; and
Notify EPA, DEQ, Oregon Department of Fish and Wildlife, and the National
Oceanic and Atmospheric Administration Fisheries.

c) Per the technical specifications the contractor will develop a spill prevention, control,
and countermeasures (SPCC) plan to address storage, usage, and spill response measures
for petroleum and chemical products used at the site. The SPCC plan will be approved
by DEQ.

d) Fuel hoses, oil drums, oil or fuel transfer valves and fittings, etc, shall be checked
regularly for drips or leaks, and shall be maintained in order to prevent spills into State
waters.

e) In the event of a discharge of oil, fuel, or other chemicals into State waters, or onto
land with a potential to enter State waters, containment and cleanup shall begin
immediately and be completed as soon as possible.

f) Spills into State waters, or onto land with a potential to enter State waters, shall be
reported immediately to the DEQ Spill Response Team (Northwest Region/Portland:
(503) 229-5614.

g) A copy of this certification shall be kept on the job site and readily available for
reference by EPA, DEQ personnel, Ecology & Environment, Inc, the contractor, and
other appropriate State and local government inspectors.

6. Summary Statement

Based on information contained in the preceding and in supporting documents, EPA does not
anticipate any violations of Section 301, 302, 303, 306, and 307 of the Federal CWA, as
amended and State of Oregon WQSs, including OAR 340-41-026 (1)(a) Antidegradation Policy
for Surface Waters, provided that the conditions which follow are incorporated into the action.

GENERAL NOTIFICATION AND PROVISION OF RECORDS

1. EPA requires prior approval of water quality protective measures prior to any actions taken in
the implementation of this project.
2. EPA requires immediate notification upon exceedance or failure to comply with conditions of
the Water Quality Certification.
3. Copies of monitoring results will be provided to EPA upon completion of the work. This
information will be immediately provided when a violation of WQS has occurred, in the event of
a fish kill, or upon failure to comply with other WQS conditions.
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4. Water Quality Contact: John Malek, EPA, at (206) 553-1286; email:
Malek.John@epamail.epa.gov; Address: 1200 6th Avenue, Seattle, Washington 98101.

APPROVED BY:

___________________________________ ________________________
U.S. EPA Date

Cc:
Alan Goodman, EPA Remedial Project Manager
Kevin Parrett, DEQ Project Manager
Tom Melville, DEQ Water Quality
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Health and Safety Plan 

McCormick and Baxter
Creosoting Company Site 
6900 N. Edgewater Street 
Portland, Oregon 
Date Prepared: February 26, 2016 

EMERGENCY INFORMATION 
SITE LOCATION McCormick and Baxter Creosoting Company Site 

6900 N. Edgewater Street 

Portland, Oregon  97203 

NEAREST HOSPITALS Legacy Emanuel 

2801 North Gantenbein 

Portland, Oregon  97227 

(503) 413-2200 

The route to the hospital is shown on Figure 1. 

CONTACTS Hart Crowser 
Portland Office………………………………………………….(503) 620-7284 

Project Manager, Phil Cordell………………………….(206) 730-5016 (C)

Corporate Health and Safety Director, Anne Conrad….(206) 940-6728 (C)

Client  
Oregon DEQ Project Officer, Sarah Miller .................... (503) 229-5040 

Oregon Emergency Response System to report environmental 
problems or spills .......................................................... (800) 452-0311 

Poison Control Center ……………………………………(800) 222-1222 

EMERGENCY RESPONDERS 
Police, Fire, Ambulance 911

 

IN EVENT OF EMERGENCY 
CONTACT 911 FOR HELP 
AS SOON AS POSSIBLE 

Give the following information: 

  Where You Are - address, cross streets, or landmarks 

 Phone Number you are calling from 

 What Happened - type of injury, accident 

#  How many persons need help 

  What is being done for the victim(s) 

  You hang up last – let emergency dispatcher hang up first 
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Figure
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Legacy Emanuel 
Medical Center
2801 North Gantenbein Avenue
Portland, OR 97227

Project Site
6900 N Edgewater St. 
Portland, OR 97203 

Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp.,
NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand),
MapmyIndia, © OpenStreetMap contributors, and the GIS User
Community

From N. Edgewater Drive, turn right on N. Willamette Blvd.
Stay straight to go onto N. Portland Blvd.
Turn right onto N. Greeley Ave.
Turn slight right onto N. Interstate Ave.
Turn left onto N. Graham St.
Turn right onto N. Gantenbein Ave. to hospital at 
     2801 N. Gantenbein Ave.
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SITE HEALTH AND SAFETY PLAN SUMMARY 
Location: McCormick and Baxter Creosoting Company Site, 6900 North Edgewater Street, Portland,
Oregon 97203

Proposed dates of activities: Ongoing.

Type of facility: Former wood treatment facility undergoing remedial action.

Land use of area surrounding facility: Forest, shoreline, railroad, and residential.

Potential site contaminants: Pentachlorophenol (PCP), polynuclear aromatic hydrocarbons (PAHs),
arsenic, chromium, copper, zinc, and dioxins/furans.

Routes of entry: Inhalation of airborne vapors; skin contact with soil, water, or non aqueous phase
liquids (NAPL); and incidental ingestion of soil, water, or NAPL.

Other specific safety hazards: Driving to and from the site; heavy lifting; heat related illnesses; cold
stress/hypothermia; noise; work around heavy equipment; water hazards; biological hazards; and
slips, trips, and falls.

Protective measures: Safety glasses or goggles (if splash hazard exists), rubber work gloves, nitrile
gloves, long pants and shirt with minimum 4 inch sleeve, rain gear, hearing protection (if needed); foot
protection (e.g., steel toed boots or shoes with slip resistant soles and rubber boots while collecting
sediment samples), and personal flotation devices for in water or over water work. A half mask
respirator will be available if air monitoring indicates levels warranting respiratory protection.

Air monitoring equipment: MultiRAE or MiniRAE photoionization detector (PID) with a 10.6 electron
volt (eV) lamp.



4 | McCormick and Baxter Creosoting Company Site

15670 10 February 2016
Version 1

1.0 INTRODUCTION 

1.1 Purpose and Regulatory Compliance 
This site specific Health and Safety Plan (HASP) provides information and procedures for protecting
Hart Crowser personnel who handle or contact hazardous substances or may be exposed to physical
hazards while conducting operation and maintenance activities (O&M), and collecting soil, sediment,
groundwater, and surface water samples at the McCormick and Baxter Creosoting Company Site in
Portland, Oregon. The HASP is to be used by Hart Crowser personnel and is written for the specific site
conditions, purposes, dates, and personnel specified herein; it will be amended if conditions change.

This HASP is to be used in conjunction with Hart Crowser’s Corporate Accident Prevention Program
(APP), located on the Hart Crowser Intranet. Together the APP and this HASP constitute the health
and safety plan for this site.

A field copy of this HASP is to be used by Hart Crowser personnel and must be available on site
throughout the duration of the project. If site conditions, field activities, personnel, dates, or other
conditions change over time, this HASP will be updated to address these changes as they occur. Hart
Crowser personnel may make minor changes to the field copy by hand in ink (with date and initials).
The signed HASP will be retained with the project files when the project is completed.

1.2 Distribution and Approval 
This HASP will be made available to all Hart Crowser personnel working at the project site. Hart
Crowser workers will read, sign, and return the form titled “Record of Health and Safety
Communication” provided in Appendix A of this HASP to certify their agreement to comply with the
minimum requirements of this HASP. The Hart Crowser project manager will route the signed
Appendix A form to the project files upon completion of field activities covered under the HASP.

This HASP will be provided to subcontractors for informational purposes only. Subcontractors will sign
the form titled “Record of Health and Safety Communication” and will be told clearly by the Field
Health and Safety Manager that that this HASP represents minimum safety procedures for Hart
Crowser workers and that subcontractors are responsible for their own safety while on the site.
Nothing herein will be construed as granting rights to Hart Crowser subcontractors or any others
working on this site to use or legally rely on this HASP.

This HASP has been approved by the Hart Crowser Corporate Health and Safety Director.

1.3 Chain of Command 
The Hart Crowser chain of command for health and safety on this project includes the following
individuals:
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Corporate Health and Safety Director: Anne Conrad
The Hart Crowser Corporate Health and Safety Director has overall responsibility for preparation and
modification of this HASP. If health and safety issues arise during site operations, the director will
attempt to resolve them with the appropriate members of the project team.

Project Manager: Phil Cordell
The Project Manager has overall responsibility for the successful outcome of the project. In
consultation with the corporate health and safety director, the project manager makes final decisions
about implementing this site specific HASP. The project manager may delegate this responsibility and
the accompanying authority to another project worker as needed.

Project Health and Safety Manager: Phil Cordell
The Project Health and Safety Manager has overall responsibility for health and safety on this project
and will verify compliance with applicable requirements. This individual will communicate all relevant
health and safety issues to Hart Crowser’s workers.

Field Health and Safety Manager: Kaylan Smyth
The Field Health and Safety Manager is responsible for implementing this HASP in the field and for
maintaining it at the project site. This individual conducts safety briefings, observes workers to verify
that they are following HASP procedures, and assures that proper personal protective equipment
(PPE) is available and used correctly and that employees have knowledge of the local emergency
response system. The field health and safety manager will see that the field HASP is updated as
needed to address changes in field conditions or procedures.

1.4 Work Activities 
Hart Crowser’s work covered under this HASP includes site inspections; minor construction oversight;
non aqueous phase liquid (NAPL) removal; soil/sediment sampling; groundwater sampling; and
surface, interarmoring, and sub armoring water sampling. Site activities are detailed in the current
O&MManual.

1.5 Site Description 
The Site is located in Portland, Oregon, on the Willamette River at approximately River Mile 7, and
encompasses approximately 41 acres of land and an additional 23 acres of capped contaminated river
sediments. Currently, the Site is vacant except for a paved parking area, a small shop building, two
field office trailers, and associated utilities used to support ongoing remedial action operations and
maintenance. The upland portion of the Site is fenced.

DEQ implemented a number of removal measures, including plant demolition, sludge and soil
removals, and creosote extraction from the shallow and intermediate water bearing zones. Creosote
extraction was discontinued in 2012 based on an evaluation showing that the NAPL is primarily in a
residual state and ongoing manual recovery had reached diminishing returns. Over 6,500 gallons have
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been recovered since 1996. Implementation of the soil remedy began in March 1999 with the removal
of 33,000 tons of highly contaminated soil and debris.

As a component of the groundwater remedy, a fully encompassing impermeable subsurface barrier
wall was installed around 16 acres of the site in 2003. The subsurface barrier wall contains a large
portion of the primary source areas of groundwater contamination and should minimize horizontal
seepage of creosote into the Willamette River. In 2004 and 2005, a protective cap was placed over
areas of contaminated river sediments posing an unacceptable risk to human health and the
environment. In 2005, a soil cap was placed over the upland portion of the Site with a Resource
Conservation and Recovery Act (RCRA) style impermeable cap over the upland portion of the Site
within the barrier wall.

2.0 HAZARD EVALUATION AND CONTROL MEASURES 

2.1 Hazardous Substances 
Decades of sampling at the McCormick and Baxter site have confirmed the presence of
pentachlorophenol (PCP), polynuclear aromatic hydrocarbons (PAHs), arsenic, chromium, copper, zinc,
and dioxins/furans. The potential health hazards of these hazardous substances are discussed in
individual fact sheets provided in Attachment A to this HASP. The fact sheets describe effects that
might occur if acute (short term) and/or chronic (occurring over a long period – more than 1 year)
exposures were to happen. Inclusion of this information does not mean that these effects will occur
during the work activities conducted by Hart Crowser.

Hazardous substances may be encountered during groundwater, surface water, and sediment
sampling at the McCormick and Baxter site. . Since the site is capped, personnel should not be
exposed to hazardous substance during routine O&M activities. The types of work activities to be
conducted and the use of personal protective equipment (PPE) will limit potential exposure. If PPE are
properly implemented, Hart Crowser personnel will not be exposed to concentrations of contaminants
that could produce significant adverse health effects.

2.2 Potential Exposure Routes 
Exposure to the hazardous substances listed above could occur by accidental inhalation of, direct
contact with, or ingestion of potentially contaminated soil, groundwater, sediment and surface water.
To prevent contact with potential contaminants, the Hart Crowser sampling team will wear the PPE
specified in Section 3.0 while sampling and while decontaminating equipment.

Inhalation
While unlikely, during subsurface work, workers could be exposed by inhaling dust when soil is moved
or through volatilization of chemicals from soil. Dust will be monitored visually, and dust control
measures such as soil wetting will be implemented as needed. Air monitoring and control measures
specified in this plan will minimize the possibility for inhalation of volatile organic compounds (VOCs).
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Direct Contact
Workers could be exposed if contaminated soil, dust, or groundwater contacts the skin, eyes, or
clothing. Wearing protective clothing and safety glasses and performing decontamination activities
specified in this plan will minimize the potential for skin and eye contact with hazardous substances.

Ingestion
Workers could be exposed if they eat, drink, or perform other hand to mouth activities while
overseeing construction or collecting soil or water samples. Personal hygiene measures will be
implemented to prevent inadvertent ingestion of contaminants; for example, workers will remove
their gloves and wash their hands and faces before eating, drinking, or using tobacco.

2.3 Air Monitoring 
For activities in areas where VOCs are known or suspected to be present, air quality will be monitored
using a MultiRAE or MiniRAE photoionization detector (PID) to determine whether VOCs are present
and to check the adequacy of PPE (specifically, respiratory protection). The monitoring results may
trigger actions, as summarized in Table 1 and described in more detail below under “Action Levels.”

Table 1 – VOC Air Monitoring Action Levels 

Monitoring 
Device 

Result Action Required Notes

MultiRAE or 

MiniRAE 

<5 Units above Background Continue Monitoring a 

 5 to 10 Units above Background Use Half-mask Respirator or utilize 

institutional controls to reduce vapor 

emissions 

a, b, c 

 >10 Units above Background Stop Work; Contact Project Health and Safety 

Manager 

a, b 

MultiRAE  Oxygen <19.5% or > 22% Stop Work; Contact Corporate Health and 

Safety Director 

a, b, d 

 0 to 5% LEL Continue Monitoring e 

 5 to 10% LEL Use caution and continue monitoring e 

 > 10 % LEL Immediate evacuation; Contact Corporate 

Health and Safety Director 

e 

Notes: 

a. Use appropriate lamp and calibrate unit. 

b. Air-purifying respirators must be used only when use criteria are met and when appropriate cartridges are available. 

c. Half-mask respirators generally acceptable up to 10 times the PEL. 
d. Oxygen deficiency requires confined space entry procedures. 

e. Use caution to prevent all sources of ignition. 
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Air quality will be monitored at the discretion of the field health and safety manager by an individual
trained to use the equipment. The project manager is responsible for ascertaining that each
designated operator is properly trained in the use of the monitoring equipment. The results of all air
monitoring will be recorded on the project “Field Health and Safety Report” form provided as
Appendix C to this HASP. The results of air monitoring will be used to determine the need to upgrade
PPE. The “Field Health and Safety Report” forms will be filed with the project records.

The specific piece of monitoring equipment item(s) to be used on this project will be indicated by Hart
Crowser unit number on the project “Field Equipment & Supplies” form, which is included in this plan
by reference. The equipment technician will calibrate, maintain, and repair each air monitoring
equipment item, or arrange for these activities, which will be conducted in accordance with and at the
frequency specified by the manufacturer or more frequently, as required by use conditions. The
equipment technician will maintain calibration/repair records in the equipment log books.

The following sections describe the equipment and procedures that will be used to monitor VOCs and
combustible gases.

Volatile Organic Compounds. A MultiRAE or MiniRAE photoionization detector (PID) will be used at
locations where VOCs may be present during site activities. This detector is non specific, meaning
that is does not identify the chemicals present. In addition, since it is calibrated using only a single
reference chemical, the PID provides only an estimate of the actual vapor concentration present. If
chemical specific information is necessary, other types of sampling equipment must also be used.

Monitoring Procedures. At the discretion of the field health and safety manager, air quality will be
monitored using a MultiRAE or MiniRAE PID or equivalent with 10.6 eV lamp to measure organic vapor
concentrations during site work activities.

The 10.6 eV lamp will be specified for general hydrocarbon survey measurements for chemicals having
an ionization potential of up to 10.6 eV, such as benzene (9.24 eV).

The field health and safety manager or other designated project individual is responsible for verifying
that the equipment is calibrated and working properly before on site use. For the MultiRAE or
MiniRAE, this will include zeroing the instrument before work begins. Records of these activities will
be maintained in the “Field Health and Safety Report” form. If there are any problems with the
equipment, the item will be removed from use until repair or replacement can be coordinated with
the equipment technician.

Action Levels. PID monitoring will be conducted before work begins at each individual work area
where volatile chemicals may be present. Results may trigger actions, as summarized in Table 1 and
described below:

 If PID measurements are less than 5 units above ambient background levels in the worker's
breathing zones, work can proceed without respiratory protection, with monitoring repeated at
15 to 30 minute intervals, or more frequently if odors or signs of irritation are noted.
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 If PID measurements are between 5 and 10 units above ambient background levels in the
worker's breathing zones for 5 consecutive minutes, exposed workers will use air purifying
respirators as specified in Table 2, with monitoring repeated at least every 15 minutes, or more
frequently if any odors or signs of irritation are noted.

 If PID measurements exceed 10 units above ambient background levels in the worker's breathing
zones, work will cease and employees will evacuate the work area pending reevaluation of the
situation by the project manager and corporate health and safety director. Action will be taken,
including plan modification if required, to address any situations where such results are observed.

Combustible Gases and Vapors. It is unlikely that combustible gases will be present during this
project. However, the procedures described below address gas or vapor venting that could occur from
a soil boring or any other source.

A MultiRAE PID will be used to monitor for combustible gases while advancing soil probes or borings.
All monitoring equipment will be properly calibrated and maintained as noted in the previous
discussion of air monitoring procedures, and field monitoring results will be recorded on the “Field
Health and Safety Report” form.

The following actions will be taken in response to air monitoring results:

 If monitoring indicates there is no combustible gas or vapor hazard, work will be resumed and
periodic testing will be continued.

 If combustible vapors are less than 5 percent of the Lower Explosive Level (LEL), work will
proceed, but monitoring will be repeated at 30 minute intervals, or sooner if any odors or signs of
contamination are noted. Employees are never to continue to work in an area, even if LEL tests
are acceptable, if they detect strange odors or experience symptoms of overexposure (such as
nausea, dizziness, or tearing of the eyes). If this occurs, employees will stop work and leave the
area pending further evaluation.

 If combustible vapors are between 5 and 10 percent of the LEL, workers may proceed with
caution, but monitoring must be performed continuously and fans or other means must be used
to disperse vapors. Monitoring results will be recorded at 15 minute intervals, or more frequently
if any odors or signs of contamination are noted. Workers should consult with the corporate
health and safety director to determine whether other types of monitoring are required to check
whether exposure levels are within acceptable limits.

 If combustible vapors are greater than 10 percent of the LEL, workers must assume an explosion
hazard exists. Site work will cease pending reevaluation of the situation by the project health and
safety manager. Action will be taken, including plan modification if required. In general, field
ventilation attempts will be continued only if the ventilation equipment is non sparking and
approved for use in flammable atmospheres. Work will not be resumed until testing shows the
hazard has been eliminated. In some cases, this may be accomplished by allowing the gas to
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dissipate by natural or fan forced ventilation. It may also be necessary or useful to inert a well or
boring by introducing nitrogen or carbon dioxide through a non conductive line. Water or drilling
mud may be used to replace air in some bore holes and thereby eliminate the explosion risk.
Work will be resumed only when testing shows the explosion hazard has been removed.
Monitoring will continue at least every 15 to 30 minutes to check whether the atmosphere
remains inert.

Calibration and Maintenance. The MultiRAE or MiniRAE PID will be calibrated and maintained
according to the manufacturer instructions. If there are problems with the equipment, a completed
“Notice of Returned Equipment” form or other notification indicating the equipment condition will
accompany the PID returned to the equipment room. The equipment technician will perform
maintenance/repair as required.

2.4 Physical Hazards 
Potential physical hazards associated with the project include operating motor vehicles, doing heavy
lifting, operating a boat, doing over water work, and suffering from heat related illnesses, cold stress,
biological hazards (insects, blood borne pathogens [BBPs]), or slips, trips, and falls.

Operating Motor Vehicles
Hart Crowser personnel who operate motor vehicles are legally licensed to do so, will wear seat belts
at all times when driving, and will obey all rules of the road while engaged in company business.

Hart Crowser employees will comply with all federal, state, and local regulations on use of cellular
devices while driving. Only hands free cellular devices may be used during vehicle operation. Under
no circumstances is text messaging or any use of a keyboard allowed while operating a vehicle.

Heavy Lifting
Field work on this project will require some amount of heavy lifting, for instance, manually launching
the inflatable rubber boat into the water, pulling up the sampler holding sediment samples, or carrying
coolers containing samples. Overexertion injuries to the back, shoulders, elbows, hands, or wrists can
occur when a load is lifted or otherwise handled. Hands and wrists can be injured from grasping
during lifting. Muscles in the forearm that are used for grasping attach to the elbow, so this joint can
be injured when lifting. The shoulder can be injured by lifting any load and is especially at risk of injury
from lifts done while reaching above the shoulder or away from the body. Frequent lifting and
awkward lifting (i.e., above the shoulders, below the knees, at arms’ length) can also result in injuries.

The best procedures for lifting vary depending on conditions and the size and shape of the object
being lifted. A general rule for avoiding injuries is to assess the object and surrounding area before
lifting, and never attempt to lift an object that is poorly packaged or too heavy. Before lifting, workers
should make sure their path is dry and clear of obstacles that could cause a fall.

To lift heavy objects:



McCormick and Baxter Creosoting Company Site | 11

15670 10 February 2016
Version 1

 Take a deep breath and relax your muscles.

 Approach the object, and in a slow, controlled movement, bend your knees (keeping your back
straight) until you are squatting.

 Grip the object securely with both hands and, when ready, push up and extend your knees until
reaching a standing position, with the object at chest level. Do not lift above your shoulders or
below your knees.

 Do not twist your back or bend sideways.

 Walk slowly to the destination and put down the heavy object using the same slow, controlled
movements, keeping your back relatively straight and bending your knees.

 Do not lift or lower with arms extended.

 Take a break between lifting each object if necessary.

 Never attempt to move any object that seems too heavy to manage alone. Get help from a co
worker as needed.

Workers who need to lift objects should be in good physical shape. Workers not accustomed to lifting
or vigorous exercise should not be assigned difficult lifting or lowering tasks.

Boats
Any Hart Crowser employee operating a boat must have completed boating safety training, have a
Oregon State boater’s safety card, and have demonstrated knowing how to operate boats to the
project manager. The operator must check the owner’s manual for maximum loading and specific
load balance/distribution guidelines for the boat and observe them.

The sampling crew will use the “buddy system” with a second person on the boat and a person(s) on
shore to continuously observe the work.

The sampling crew will have the following safety equipment available on the boat:

 A rescue floatation device,

 Fire extinguisher,

 Air horn or other sound producing device,

 Flare or other vessel distress signaling device, and

 First aid kit.
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Over Water Safety Requirements
Working over water can pose human health and safety risks. There will be an inherent risk of falling
off the boat and being immersed in water, which carries a risk of hypothermia or drowning. Additional
safety hazards can include slippery surfaces on the boat, dock, or river bank, debris in the water, toxic
substances, and pathogens. Our rules for over water work are:

 All personnel on the boat and the docks will wear Coast Guard approved personal flotation devices
(PFD; Type I, II, or III). The PFDs will be inspected before use, and PFDs with broken zippers or
buckles or other malfunctioning components will not be used.

 Tools and equipment will be organized in a way that minimizes trip/fall hazards; they will not be
left loose on the deck of the boat.

 Communications (using radios, cell phones, or other means) will be maintained between
personnel on the vessel and project personnel on shore or at the office. On shore staff will be
notified of any emergency. If communication equipment fails to operate normally, sampling will
be postponed until normal communications are restored.

 The vessel will remain close to shore.

 If the water is more than 5 feet deep, one or more Coast Guard approved life rings (PFD Type IV)
must be in the immediate work area and readily accessible for rescue in case a worker falls into
the water. The line on the life ring must be at least 1/4 inch in diameter and at least 90 feet long,
and have a minimum breaking strength of 500 pounds.

Hart Crowser personnel will not jump into the water to attempt to rescue anyone who has fallen into
the water. Instead, they will immediately throw the life ring to the person and call 911 if the person is
unable to grasp the life ring or needs medical attention. Personnel will watch the person in the water
so when rescue personnel arrive they will know where to start looking.

Heat Related Illnesses
Weather conditions during the summer sampling event are expected to potentially be warm and
humid. At a minimum, personnel wearing non breathable clothing (e.g. PPE like chemical resistant
suits) at temperatures greater than 70°F should take a break every one to two hours and drink plenty
of fluids. An average of one quart of fluids per hour is recommended. When temperatures are over
70°F, water will be available at the site in a sufficient quantity for each worker to drink one quart per
hour. A cool or shaded rest area should be used for breaks.

The body normally cools itself by sweating. People suffer heat related illness when the body’s
temperature control system is overloaded. Several factors affect the body’s ability to cool itself during
extremely hot weather. For instance, sweat will not evaporate as quickly when humidity is high, and
clothing type and amount can affect cooling. Impermeable clothing reduces the body’s ability to cool
with evaporating perspiration and may lead to heat stress. Outdoor work conducted in hot weather
and direct sun also increases the risk of heat related illness in exposed workers.

Heat related illnesses and their symptoms and first aid measures are:
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 Heat Rash. Raised red vesicles on affected areas and decreased ability to tolerate heat;
exacerbated by clothes that chafe. Maintain good personal hygiene and use drying powders or
lotions.

 Heat Cramps. Muscle spasms and pain in the extremities and abdomen. Rest in a cool area and
drink plenty of fluids. If pain persists, seek medical attention.

 Heat Exhaustion. Pale, cool, moist, clammy skin; profuse sweating; shallow breathing; dizziness;
lassitude; and fainting. Rest in a cool area and drink plenty of fluids. Get medical attention before
returning to work.

 Heat Stroke: Red, hot, dry skin; no perspiration; nausea; dizziness; confusion; strong rapid pulse;
and coma. Cool victim immediately with cool or cold water. Seek immediate medical attention.

Cold Stress
Cold temperatures may be encountered during field sampling from late fall to early spring. Workers
who are exposed to extreme cold or work outdoors in cold and wet environments may be at risk of
cold stress, which can result when the core body temperature gets too low. The most common
consequences of cold stress are hypothermia, frost bite, and trench foot; the latter two are not
normally risks on Hart Crowser projects. Factors in cold stress include wetness, wind chill, tiredness,
improper clothing, health conditions, and poor physical conditioning.

Near freezing temperatures is a factor in cold stress. Project workers will dress appropriately for the
weather conditions and pay attention to the signs and symptoms of hypothermia. When
temperatures drop below normal and wind speed increases, heat can leave the body more rapidly.
These weather related conditions may lead to serious health problems.

Hypothermia
Causes. Hypothermia can result when the body loses heat faster than it can replace it, and
temperature drops below 95°F. Wind chill and wetness can play a significant role in lowering core
body temperature. It is important to understand that hypothermia can occur even when
temperatures are not extremely cold, especially when water, wind, and/or pre existing health
conditions are involved.

Signs.Warning signs of hypothermia include shivering (only initially), confusion, loss of coordination,
slurred speech, fumbling, inability to decide, disorientation, apathy, drowsiness, inability to stand or
walk, dilated pupils, slowed pulse and breathing, and loss of consciousness. Confusion is a key
symptom. With medium or advanced hypothermia, shivering is absent, and the person may not
realize they have hypothermia. They may also be unwilling to call attention to themselves or seek
help.

Treatment. Hypothermia victims should be immediately but not too rapidly re warmed.

Rewarming involves:
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 Moving the victim into a sheltered area.

 Removing any wet clothing.

 Wrapping the victim loosely with blankets or sleeping bag.

 Applying heat packs or warm containers to armpits, groin, head, neck, and chest.

 If core body temperature falls below 90°F and heated shelter is not available, using skin to
skin contact with another individual.

 Providing warm beverages if the person is conscious.

 Getting medical help as soon as possible.

Rescue breaths and cardiopulmonary resuscitation (CPR) for victims who are not breathing or who
don’t have a pulse are not covered in this HASP.

Noise
Heavy equipment may produce noise levels that exceed 85 decibels A scale (dBA) for personnel
working in or around the job site. At this level or above, hearing protection must be worn. A general
guideline is if people 3 to 4 feet apart cannot converse without raising voices, the noise levels are too
high and hearing protection should be worn. Ear muffs or ear plugs with a noise reduction rating
(NRR) of 29 or higher (the highest NRR is 33) will be used when noise levels are too high as determined
by the above guideline or by sound level measurements.

Working Around Heavy Equipment
Various heavy equipment (e.g., excavators, loaders, backhoes, cranes, drill rigs, bulldozers, scrapers,
dump trucks, rollers, graders) may be used at the job site. To work safely around heavy equipment,
Hart Crowser on foot workers will:

 Wear Class II high visibility vests;

 Stay out of the equipment’s swing radius;

 Never position themselves in front of or behind a moving piece of equipment, or between two
moving pieces of equipment;

 Maintain eye contact with the operator (never assume the operators sees an on foot worker);

 Be aware of the back up alarm signal associated with the equipment; use caution if wearing
hearing protection; and

 Not operate heavy equipment unless the worker has the appropriate training and/or licenses.
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Heavy equipment is typically powered by diesel engines which emit diesel exhaust, a mixture of gases
and particulates. Short term exposure to diesel exhaust can irritate the eyes, nose, and throat; and
cause headaches and nausea. If workers experience short term effects, they will move away from the
diesel exhaust and notify the Project Health and Safety Manager or the Corporate Health and Safety
Director. Exposure to diesel exhaust fumes may lead to other health problems such as lung diseases,
heart diseases, asthma, lung damage and immune system problems. These problems typically occur in
people with high rates of exposure and long term exposure (e.g., heavy equipment operators, truck
drivers). Existing asthma may be exacerbated by diesel exhaust.

Biological Hazards
Biological hazards include vector borne diseases, insects, rodents and other wild or stray animals,
snakes, and poisonous plants. Vector borne diseases may be spread to workers by insects such as
mosquitoes and ticks. When a mosquito or tick bites a worker, it may transfer a disease causing agent,
such as a parasite, bacteria, or virus. Examples of mosquito borne diseases are West Nile virus and
encephalitis. Lyme disease and Rocky Mountain spotted fever are tick borne diseases. People are
exposed to biological hazards through contact with insects, soil, water, bird or bat droppings, rodent
droppings, or poisonous plants.

Insects
Wearing long pants, socks, and long sleeved shirts provides protection from insects. Using insect
repellents that contain DEET or picaridin also provides protection from insects. Insect bites and stings
can be treated with over the counter products that relieve pain and prevent infection.

Stinging insects include bees, wasps, hornets, and fire ants. Personnel can avoid attracting stinging
insects by wearing light colored clothing and avoiding perfumes or colognes. If such an insect
approaches, do not wave wildly and swat blindly; instead, use a gentle pushing or brushing motion to
deter them.

Bee stings can produce life threatening allergic reactions. Symptoms include pain, swelling of the
throat, redness or discoloration of the wound, itching, hives, decreased consciousness, and labored or
noisy breathing. Personnel who are allergic to insect stings should carry an anaphylactic shock kit
prescribed by their physician.

Blood Borne Pathogens
Workers responding to a first aid incident could be exposed to blood borne pathogens (BBPs), which
are infectious microorganisms in blood and other body fluids that can cause disease in humans.
Examples of these pathogens include hepatitis B virus, hepatitis C virus, and HIV. Workers exposed to
BBPs are at risk for serious or life threatening illnesses.

Universal precautions will be taken if BBP exposure is a concern. Universal precautions involve
treating all human blood and other potentially infectious materials as a BBP and protecting oneself
from exposure. The easiest way to protect oneself from blood and body fluids is to have the injured
person treat their own wound if they are conscious and capable of doing so. If injured people are
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unable to take care of themselves, or they need help, workers should use disposable gloves and eye
protection if there is a splash hazard.

If disposable gloves are not available, a plastic bag (trash, shopping, or sandwich) can be used to create
a barrier. If performing CPR, always use a pocket mask equipped with a one way valve. After
removing PPE, wash hands or other affected body parts. Place PPE in a plastic bag, seal the bag, and
contact the corporate health and safety director for further instructions.

If you are exposed to BBPs or other potentially infectious materials (i.e. BBPs contact your eyes,
mouth, nose, open wounds/sores, abrasions, sunburned areas, or acne), follow these steps:

 Flush the area of the body that was exposed with warm water, and then wash with soap and
water. Vigorously scrub all areas. It is the abrasive action of scrubbing that removes the
contamination from the skin.

 If you have an open cut, squeeze it gently to make it bleed, then wash with soap and water.

 Notify your project manager or the corporate health and safety director to document the incident.
Identify the source of the exposure.

 Get medical counseling (i.e., get tested for BBPs, get vaccinated if needed).

Slips, Trips, and Falls
Hart Crowser workers will be careful to prevent slips on wet walking surfaces and will look for and
avoid tripping hazards such as loose rock or debris. Wear steel toed safety boots or sturdy hiking
boots with slip resistant soles on trails, and rubber boots with slip resistant soles during over water
work.

Be aware of your surroundings. Keep pathways and work areas free of debris and supplies to prevent
unsafe walking and working conditions. Changes in elevation such as ruts or holes present a trip
hazard and should be marked if possible. Avoid leaving tools on the ground.

Plan what you would do if you start to slip or fall. During a fall, do not try to catch yourself; try to avoid
landing on your hands, elbows, or knees. Landing on the side of your body is much safer. If you are
walking on a slope and know you are going to slide, lower your center of gravity by sitting down and
sliding on your feet and/or bottom. If sliding while standing up, keep your weight over your feet and
bend your knees; do not lean backward or forward.

Hazards requiring fall protection are not expected at this site. A written Fall Protection Work Plan is
required where fall hazards of 10 feet or more exist. Fall prevention or fall protection measures is
required for any walking surface of 4 feet or higher, and when working within the affected area (the
distance away from the edge of an excavation equal to the depth of the excavation up to a maximum
distance of fifteen feet) of any excavation more than 10 feet deep. If there is a fall hazard of 4 feet or
more on a hazardous slope (i.e., a slope where normal footing cannot be maintained without the use
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of devices because of the pitch of the surface, weather conditions, or surface material), a personal fall
restraint system or positioning device system is required. Work will not be performed on slopes
steeper than 75 percent or near vertical dropoffs without fall protection equipment.

2.5 Hazard Analysis and Applicable Safety Procedures by 
Task 
Table 2 lists the tasks and associated hazards that may be anticipated during the work activities
described in this HASP and associated control measures.

Table 2 – Hazard Analysis by Task 

Work Task Potential Hazards Protective Measures 
Groundwater Sampling; 

Water Levels and NAPL 

Gauging 

Contact with contaminated media; 

hazardous vapors; heat-related illness; 

cold stress; fire and explosion risk; and 

slips, trips, and falls. 

Level D PPE (see Section 3.0), hearing 

protection, caution around moving 

equipment, high visibility safety vest or 

jacket, hearing protection, and hard hat. 

Operation and Maintenance Working around heavy equipment; 

slips, trips and falls; heavy lifting; noise; 

and skin contact with contaminated 

media. 

Level D or Level C PPE (see Section 

3.0), hard hat, caution around moving 

equipment and traffic, safe lifting 

practices, and hearing protection. 

Surface Water Sampling Contact with contaminated media; 

heat-related illness; cold stress; fire and 

explosion risk; and slips, trips, and falls. 

Level D PPE (see Section 3.0), caution 

around moving equipment, PFD, heavy 

lifting; and slips, trips, and falls. 

Sediment Sampling  Skin contact with contaminated media; 

working near heavy equipment; slips, 

trips and falls; and heavy lifting. 

Level D or Level C PPE (see Section 

3.0), caution around moving equipment 

and traffic, hearing protection, and air 

monitoring (as needed). 

3.0 PERSONAL PROTECTIVE EQUIPMENT 
When fieldwork is performed in contaminated areas, the primary objective is to minimize worker
exposure using engineering controls such as ventilating, working up wind or away from contaminated
materials, or wetting soil to reduce dust. If engineering controls are not feasible or may not provide
adequate control, and before they are fully implemented, workers will wear specified personal
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Table 3 – Specific Personal Protection Level Requirements for this Site 

Potential Route of 

Contact: Type of 

Contaminant 

Required 

Protection 

Level 

Safety 

Glasses 

Hard 

Hat 

Steel-toed 

Safety Boots 

or shoes 

Tyvek Poly 

Tyvek 

Nitrile 

Gloves 

Respirator 

        Half- 

Mask 

Full- 

Face 

None anticipated Level D (a) X b X      

Minor skin contact 

possible 

Level D (a) X b X g  X   

Skin contamination 

possible: organics 

Level C (c) X b X  X X   

Inhalation possible: 

organics 

Level C (c) X b X g  X d, e f 

Notes: 

a. Level D protection required when atmosphere contains no known hazard and work functions preclude splashes, immersion, 

or the potential for unexpected inhalation of or contact with hazardous levels of any chemicals. 

b. Hard hat required where risk of striking overhead objects exists. 

c. Level C protection required when atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect 

any exposed skin; this assumes that the types of air contaminants have been identified, concentrations have been measured 

or modeled/estimated, an appropriate respirator cartridge is available, and all air-purifying respirator criteria are met. 

d. Appropriate respirator cartridges include organic vapor (MSA GMA or equivalent), combination (MSA GMC-H or equivalent), 

and others as required for the particular contaminants. 

e. Half-mask respirator required when PID concentrations range from 5 to 10. 

f. Full-face respirators will not be used unless field representative has been properly fit-tested for a full-face respirator.  

g. Tyvek or protective clothing should be worn if body contact with impacted materials is likely. 

3.1 Level D Activities 
Level D protection will be used when the atmosphere contains no known hazards and Hart Crowser
workers will not perform activities where skin contact with free phase product or contaminated
materials is likely to occur. These workers will wear regular work clothes (long pants, shirt with
minimum 4 inch sleeve), eye protection (safety glasses or goggles), hand protection (nitrile or latex
gloves or neoprene coated work gloves), and foot protection (steel toed, boots or shoes).

3.2 Modified Level D Activities 
Modified Level D protection will be used when the atmosphere contains no known hazards and there
is a potential that Hart Crowser workers may have skin contact with hazardous substances. These
workers will wear regular work clothes (long pants, shirt with minimum 4 inch sleeve), eye protection
(safety glasses or goggles), hand protection (nitrile or latex gloves or neoprene coated work gloves),
and foot protection (steel toed, boots or shoes), and will supplement this equipment with chemical
resistant outer clothing (e.g. Tyvek or rain gear) and chemical resistant gloves. Workers will make sure
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the protective clothing and gloves are suitable for the types of chemicals that may be encountered on
site.

3.3 Level C Activities 
Workers performing site activities where skin contact with free product or contaminated materials is
likely will wear chemical resistant gloves (nitrile, neoprene, or other appropriate outer gloves, and
surgical inner gloves) and polyethylene coated Tyvek® or other chemical resistant suits or rain gear.
Workers will make sure the protective clothing and gloves are suitable for the types of chemicals that
may be encountered on site. Workers will use face shields or goggles as necessary to avoid splashes in
the eyes or face.

When performing activities in which inhalation of chemical vapors and dusts is a concern, workers will
wear half mask or full face air purifying respirators as specified in Table 3. If respirators are used,
cartridges should be changed on a daily basis, at minimum. They should be changed more frequently
if chemical vapors are detected inside the respirator or other symptoms of breakthrough are noted
(respiratory irritation, dizziness, or breathing difficulty).

4.0 SAFETY SUPPLIES AND EQUIPMENT LIST 
The following safety supplies and equipment must be available on site:

 Fire extinguisher – 3 to 4 pound ABC,

 First aid kit in a sturdy weatherproof carrying case,

 Bottled sterile hand held eyewash solution,

 Mobile telephone,

 Life Jacket

 Goretex (or similar) rainsuit,

 Head protection – hard hat, hearing protection,

 Half mask respirator with combination cartridges (as needed),

 Foot protection – steel toed boots or shoes with slip resistant soles,

 Hand protection – nitrile outer gloves/nitrile inner gloves or neoprene coated work gloves, and

 Eye protection – safety glasses or safety goggles if a splash hazard is present.

All non disposable safety gear and PPE must be cleaned after use and stored securely to avoid
damage. Avoid storing gear in direct sunlight or exposed to weather conditions. Safety equipment
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and PPE should be checked before use and damaged or worn out gear should be disposed of and
replaced.

5.0 SITE CONTROL 
Field work for this project consists primarily of low impact sampling activities that will not result in the
migration of contaminants or increased exposure to human health or the environment. Therefore,
formal exclusion zones, contaminant reduction zones, and support zones are not necessary for this
field work.

Although a formal contaminant reduction zone is not necessary, project workers will use precautions
during sampling activities. The amount of equipment and number of personnel allowed in sampling
areas will be minimized and the amount of samples collected should not exceed what is needed for
laboratory analysis.

6.0 DECONTAMINATION 
Decontamination for this project is limited to decontaminating sampling equipment.

Hart Crowser workers will practice good hygiene by washing their hands and faces prior to taking rest
breaks, drinking liquids, and so forth. They will also wash their hands and faces fully before eating,
using tobacco, or as soon as possible upon leaving a work area.

7.0 SITE SECURITY 
Security at the site will be the responsibility of the field health and safety manager. Any security
problems will be reported to the appropriate authorities and to the client.

8.0 SPILL CONTAINMENT 
Sources of bulk chemical subject to spillage are not expected for this project. Accordingly, a spill
containment plan is not required for this project.

9.0 EMERGENCY RESPONSE PLAN 
This Emergency Response Plan outlines the steps necessary for appropriate response to emergency
situations that could reasonably occur during Hart Crowser’s work at the site. The following
paragraphs summarize the key emergency responses for this project.

9.1 Plan Content and Review 
The principal hazards addressed by this plan are fire, medical emergencies, and situations such as
inadequate PPE for the hazards present. However, to help anticipate other potential emergency
situations, field personnel will exercise caution and look for signs of potentially hazardous situations,
including:
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 General physical hazards (i.e., slippery or uneven surfaces and inclement weather);
 Poisonous plants or dangerous animals;
 Underground pipelines or cables; and
 Live electrical wires or equipment.

These and other potential conditions should be anticipated and steps should be taken to prevent
problems before they occur.

This emergency response plan will be reviewed and rehearsed, as necessary, during the on site health
and safety briefing so all personnel will know what their duties are if an emergency occurs.

9.2 Plan Implementation 
The field health and safety manager will evaluate the situation and act as the lead if an emergency
occurs. That individual will determine the need to implement the emergency response, in concert
with other resource personnel including client representatives, the project manager, and the
corporate health and safety director. Other on site field personnel will assist the field health and
safety manager as needed during an emergency.

If the plan is implemented, the field health and safety manager or designee is responsible for alerting
all personnel at the affected area by use of a signal device (such as a hand held air horn) or visual or
shouted instructions, as appropriate.

The field health and safety manager will identify a safe assembly area for workers to gather if it is
necessary to evacuate the area and will communicate this location to workers during the on site
health and safety briefing. The “buddy” system will be employed during evacuation to facilitate safe
evacuation. The field health and safety manager is responsible for roll call at the assembly area to
account for all personnel. If only one person is on site, they will notify emergency services and
evacuate as necessary.

9.3 Emergency Response Contacts 
Emergency contact information is provided in this HASP (see Page 1). A copy of this HASP will be
maintained at the project site. Emergency information includes:

 Emergency telephone numbers,

 Route to nearest hospital (Figure 1), and

 Site description (Section 1.4).

A significant environmental release of contaminants is not likely to occur from work activities subject
to this HASP. If it does, the field health and safety manager will contact the project manager or
corporate health and safety director to make any required notifications.
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If an emergency situation occurs requiring implementation of the emergency response plan (fire,
serious injury, or inadequate personal protection equipment for the hazards present, for instance),
Hart Crowser will cease all work immediately, pending approval from the field health and safety
manager to restart work. The general emergency actions described below will be followed.

9.4 Fires 
Hart Crowser personnel may attempt to control only very small fires. If the fire expands, or an
explosion appears likely, Hart Crowser field workers will evacuate the area immediately. If a fire
occurs that cannot be controlled with a 3 to 4 pound ABC fire extinguisher, immediate intervention by
the local fire department or other appropriate agency is imperative. Use these steps:

 Immediately call 911,

 Evacuate to a safe area away from the danger to a previously agreed upon upwind location, and

 Inform the project manager or field health and safety manager of the situation.

9.5 Medical Emergencies 
Hart Crowser staff will call 911 immediately if a medical emergency (such as a serious injury or an
unconscious worker) occurs. If workers are unsure about the severity of an accident or exposure, they
will take a conservative approach and seek medical attention. The field health and safety manager will
notify the project manager of the outcome of the medical incident as soon as possible.

No Hart Crowser employees are trained to perform rescue duties or medical duties beyond basic CPR
and first aid. Hart Crowser employees certified in CPR and first aid may respond to work related
incidents requiring first aid services. First aid will be treatment for such things as minor cuts and
bruises as needed. When rendering first aid, Hart Crowser will take necessary precautions to avoid
exposure to BBPs. Section 2.4, Physical Hazards, provides information on BBPs and precautions for
avoiding exposure.

9.6 Uncontrolled Contaminant Release 
Work activities for this project do not present the potential for an uncontrolled contaminant release as
defined by

Oregon
 Oregon Administrative Rules (OAR), Chapter 437, Division 1, General Administrative Rules.
 OAR, Chapter 437, Division 2, General Occupational Safety and Health Rules.
 OAR, Chapter 437, Division 3, Construction Rules.

Federal OSHA
 29 Code of Federal Regulations (CFR) 1910, General Occupational Safety and Health Standards.
 29 CFR 1926, Safety and Health Regulations for Construction
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 29 CFR 1904, Recording and Reporting Occupational Injuries and Illnesses.

Hart Crowser staff are not trained as emergency responders as defined by federal and state
regulations; therefore, they are not qualified to respond to hazardous material emergencies.

9.7 Potentially High Chemical Exposure Situations 
Work activities for this project do not present the potential for high chemical exposure situations.

10.0 NOTIFICATION AND REPORTING 
The project manager will be informed immediately if an emergency, accident, or injury occurs at the
project location. The project manager will notify the client immediately. The field health and safety
manager will notify the corporate health and safety director as soon as possible after the situation has
been stabilized. The project manager or corporate health and safety director will notify the
appropriate client contacts and regulatory agencies, if applicable. If an individual is injured or suffers a
work related illness, the field health and safety manager or designee will complete an injury/accident
report and submit it to human resources or the corporate health and safety director within 24 hours.
A blank report is provided as Appendix B.

The project manager, the field health and safety manager, and the corporate health and safety
director will evaluate emergency response following the incident. The results of the evaluation will be
used in follow up training exercises to improve the emergency response plan.

11.0 MEDICAL SURVEILLANCE 
Hart Crowser employees working on this project participate in a medical surveillance program as
described in Section 11 of Hart Crowser’s APP.

12.0 SAFETY TRAINING REQUIREMENTS 
Hart Crowser employees who work at sites where there is potential for exposure to hazardous
substances, health hazards, or safety hazards will have completed 40 hours of hazardous waste
operations and emergency response (HAZWOPER) training and 3 days of supervised field experience.
In addition, employees will have completed an 8 hour annual refresher training within the past 12
months or will possess equivalent documented training by experience. Site supervisors will have
completed 8 hours of HAZWOPER supervisor training. The project manager will ensure that all
employees working on this site have completed required HAZWOPER training. The Hart Crowser
safety records coordinator maintains employee health and safety training records.

Employees performing some tasks will require additional safety training on performing the task safely
(without injury or property damage) and in compliance with safety regulations. Examples of these
tasks include entering confined spaces, wearing a respirator, operating equipment or machinery,
working at heights, handling or using hazardous substances, and working in excessive outdoor heat.
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Safety training requirements are specified in Section 7.2 of the Hart Crowser APP. Hart Crowser
personnel will complete hazard specific safety training as needed based on the tasks to be performed.

Before each work day starts, the field health and safety manager will review applicable health and
safety issues with Hart Crowser employees. At these briefings the work to be accomplished will be
reviewed and there will be an opportunity for questions to be asked. The “Field Health and Safety
Report” form (Appendix C) will be completed daily by the Hart Crowser field health and safety
manager or designated individual.

13.0 REPORTING, REPORTS, AND DOCUMENTATION 
All incidents (accidents, injuries, near misses) that occur during field work on this project will be
reported to the project manager immediately. The project manager will notify the client and the
corporate health and safety director.

The field health and safety manager is responsible for maintaining records demonstrating that the
provisions of this HASP are implemented throughout the course of this project.

O:\TEMP HC\HASP Template.docx



15670 10 February 2016
Version 1

APPENDIX A 
Record of Health and Safety Communication 
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Record of Health and Safety Communication
PROJECT NAME:  McCormick and Baxter Creosoting Company 

Site 

PROJECT NUMBER:  15670-10/11 

SITE CONTAMINANTS:  Pentachlorophenol (PCP), polynuclear aromatic 
hydrocarbons (PAHs), arsenic, chromium, copper, zinc, and dioxins/furans. 

PPE REQUIREMENTS (check all that apply): 

X Eye protection X Gloves (specify) Nitrile or neoprene-coated work gloves 

X Foot protection  X Clothing (specify) Long pants, shirt with minimum 4-inch sleeve 

 Head protection X Respirator (specify) Half-face, if necessary 

  X Other (specify) Hearing protection, if necessary 

     

The following personnel have reviewed a copy of the site-specific HASP.  By signing below, these personnel indicate 

they have read the plan, including all referenced information, and that they understand the requirements detailed for 

this project. 

PRINTED NAME SIGNATURE PROJECT DUTIES DATE 

    

    

    

    

    

    

    

    

    

    

    

    

    

Project manager: please route a copy of this form to the job files when completed.
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Hart Crowser Incident/Accident Investigation Report*
Hart Crowser Office: Project number:
Incident/Accident
Site Location:

Date/time of
occurrence: ___AM ___PM

Address:
State: County:
Name(s) of Hart Crowser personnel involved in the incident/accident:

Name(s) and Affiliation of any other personnel involved in the incident/accident:

What happened? Describe cause and nature of incident, injury or illness.

Was the incident/accident caused by actions of another individual: __Yes __No If yes, provide name, address, phone and
details:

Describe any unsafe action, equipment, conditions that contributed to the incident/accident:

Was first aid given? __Yes __No __ Unknown Was person referred to medical evaluation/treatment? ___Yes ___No
___ Unknown

If yes, indicate date, where and to whom:

Did the employee(s) receive medical treatment beyond first aid __Yes __No __ Unknown If yes, describe medical treatment
given:

Will lost time be involved? __Yes __No __N/A Will restricted work days be involved? __Yes __No __N/A
If yes to either lost time or restricted work, complete the following:

Last normal work date
Date of return to normal work
Number of days lost time involved or expected
Number of days restricted work involved or expected

What actions will be taken to prevent recurrence? Give responsibilities and expected completion dates for each action.

Witnesses (Provide name, company, address, and phone number):

Reported By:
Date:

Reviewed by:
Corporate health and safety director:
Date:
Employee(s) manager or supervisor:
Date:
Human resources:
Date:

Will the work related injury/illness results in a Workers’
Compensation claim? __Yes __No ____N/A

If yes, provide claim number and date claim filed:

*The supervisor of the employee(s) involved in the incident/accident must ensure that this form is filled out within 24 hours of
the incident/or accident and forwarded to Corporate Health and Safety Director. Attach additional sheets if necessary. If the
incident is a recordable work related injury or illness, OSHA Form 301 must be completed in addition to this form.
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Field Health & Safety Report 
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Job No.
Date

S M T W Th F S
Arrival time:
Departure time:

Job

Location

Client

Field representative Project manager

Field H&S manager Project H&S manager

Names of personnel on site

Site activities

Potential hazards

Hazard control used

Protective measures taken

Comments or observations

6900 North Edgewater Street
Portland, Oregon

Field Health & Safety Report

15670 10/11 February 2016

Appendix
C
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Sketch position of equipment relative to exploration (attach separate diagram if needed);
indicate monitoring point(s) and prevailing wind direction.

Exploration No.
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Air Monitoring Log

Meter Number 1, Type Calibrated Checked

Meter Number 2, Type Calibrated Checked

Background Reading: Meter 1 Meter 2

Time Meter 1 Meter 2 Comments
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SITE-SPECIFIC HEALTH AND SAFETY PLAN

1.   Contacts

Project Manager: Heidi Blischke – 503-708-2308

Project No.: 205 019/020 Date: July 2015

Site/Project Name: McCormick & Baxter Creosoting Company Site, Portland, Oregon

Site 
Address/Location:

6900 N. Edgewater St., Portland, Oregon 97203

Client: Name Oregon DEQ

Phone Portland Office – 503-229-5263

Client's Health and Safety Representative: Name Scott Manzano

Phone 503-229-6748

Site Contact: Name NA

Phone NA

2.   Telephone Numbers

Name Telephone Number

Local Police: City of Portland, Police Bureau 911 emergency

Non-emergency: 503-823-3333
River Patrol: 503-988-6788
Main Sherriff: 503-255-3600

Local Ambulance: American Medical Response 911 emergency

Local Fire Department: Portland Fire & Rescue 911 emergency

Non-emergency: 503- 823-3700

Local Hospital: Legacy Emanuel Hospital 503-413-2200

Hospital Address: 2801 N Gantenbein Ave
Portland, OR 97227

Poison Control Center: Oregon Poison Center (open 24 hours) 1-800-222-1222
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Oregon Emergency 
Response System (OERS) /

DEQ Emergency Response:

Local public safety responders 911 and 800-452-0311

National Response Center
(NRC):

800-424-8802

Local GSI Office: Portland, Oregon 503-239-8799
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Directions to Nearest Medical Facility:

To Legacy Emanuel Hospital:

1. From N. Edgewater Drive, turn right on N. Willamette Blvd.

2. Stay straight to go onto N. Portland Blvd.

3. Turn right onto N. Greeley Ave.

4. Turn slight right onto N. Interstate Ave.

5. Turn left onto N. Graham St.

6. Turn right onto N. Gantenbein Ave. to hospital at 2801 N. Gantenbein Ave.
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3.   Locations of Nearest  …

Telephone: Use personal cell phone

Running Water Source: Onsite water is available but is not potable. An emergency shower/eyewash is located in the shop 
building.

Public Road: Edgewater Street

Rest Room: No facilities are located onsite.

4.   Site Activities Planned
Activity Location Date

Sampling from boats Site Fall 2015; every five 
years

Groundwater, Inter-armoring and 
Sub-armoring water, and surface 
water

Site Fall 2015; every five 
years

Groundwater level 
monitoring/Sampling

Site Semi-annually (June 
and October)

NAPL gauging/monitoring Site Semi-annually (June 
and October)

Well Abandonment Oversight Site As directed

Description of the Facility
McCormick & Baxter was founded in the early 1940s to produce a variety of treated wood products during World War II.  The site
encompasses 38 acres along the Willamette River. Site investigation between 1983 and 1990 revealed many releases of chemical 
compounds to soil, groundwater, and sediment, and have located five primary source areas: Former Waste Disposal Area (FWDA), 
Central Processing Area (CPA), Tank Farm Area (TFA), creosote tank, and the former butt tank/S.E. waste disposal area. These 
areas were characterized with high levels of PCP, PAHs, arsenic, chromium, and dioxins/furans. Outside of these five source 
areas, surface soils in the treated log storage areas were characterized with moderate to high levels of PCP, PAHs, arsenic,
chromium, and dioxins/furans. 

In 1999, contaminated soil was removed from the contaminant source areas above action levels to at least 4 feet below ground 
surface (bgs).  Approximately 27,000 tons of contaminated soil and debris were removed and disposed off-site. Clean, sandy 
backfill was placed in those areas that were excavated. Several site structures and stormwater outfall piping have been
demolished/removed. In 2003, a vertical barrier wall was installed, encompassing approximately 20 acres, to contain contaminants 
that continued to flow to the river. In 2004, a sediment cap was placed over contaminated sediments in the River. In 2005, a soil 
cap was placed over the contaminated soils in the upland with a RCRA-style cap over the area within the barrier wall.  Currently, 
stormwater from the RCRA-style cap drains to an outfall which discharges to the Willamette River.  Other stormwater infiltrates into
the subsurface.  

The soil and sediment operable units have been declared complete by EPA and are considered protective of human health.  The 
groundwater operable unit has not been finalized.  
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Site Status:

5.   Hazard 
Assessment

Active X Inactive Abandoned Unknown

Hazards of Concern

X Excessive Noise X Cold Stress X Explosive/Flammable Oxygen Deficient

X Slips, Trips Falls X Inorganic Chemicals X Organic Chemicals X Other – see box below

Chemical State:

Chemical 
Characteristics:

X Solid Gas X Liquid Unknown

Chemicals of Concern 
(attach MSDSs if 
available) – Based on 
historic activities at the 
site, the following 
chemicals could occur in 
subsurface and surface 
soil, sediment, and 
groundwater. Currently, 
the site is capped and 
exposure to contaminated 
material would occur 
primarily through 
groundwater or pore-water
sampling.

Corrosive X Flammable X Toxic X Volatile X Inert Other

Chemical Name

Creosote Moth ball odor Regulatory 
Standards

(OSHA PEL)
Exposure 

Routes/Symptoms

Pentachlorophenol (PCP) Colorless to white with 
benzene-like odor

PEL 0.2 mg/m3 Eyes, skin absorption; 
inhalation; ingestion/ 
burning, irritated eyes, 
pulmonary function 
change



GSI Water Solutions, Inc. September 20156

Polycyclic Aromatic 
Hydrocarbons (PAH)

Fused aromatic rings PEL 0.5mg/m3 skin Eye, skin absorption; 
inhalation; ingestion/  
irritation of eyes, nose, 
and throat, sneezing, 
coughing, weakness, 
headache, dizziness

Arsenic Silver-gray or tin-white, 
brittle, odorless solid 

PEL 3.5 mg/m3 Skin absorption; 
inhalation/ headache, 
dizziness

Chromium-metal Blue-white to steel-gray, 
lustrous, brittle, hard, 
odorless solid

PEL 0.01 mg/m3 Eyes, inhalation; 
ingestion/ dermatitis, nose 
and throat irritation, 
headache, dizziness, 
fatigue, convulsion

Copper (dusts) Reddish, odorless solid PEL Varies. 0.01 
mg/m3 to 1 mg/m3

Eyes, inhalation; 
ingestion/ dermatitis, 
ulceration of skin and 
nose, irritation of eye and 
mucus membranes

Zinc (dusts) Soft, malleable, ductile solid 
or gray to gold amorphous 
powder

PEL 1 mg/m3 Eyes, inhalation; 
ingestion/ eye and skin 
irritation, stomach pain, 
nausea, vomiting, chills, 
fever, dry mouth

Dioxin/Furans Colorless to white crystalline 
solid

PEL 5 mg/m3 Eyes, inhalation; 
ingestion/ eye and skin 
irritation

Acetonitrile (using very minute 
amounts in SPME fiber 
extraction)

Flammable liquid As low as reasonably 
achievable (ALARA)

Skin contact; inhalation; 
ingestion/ acne-like skin 
and hyperpigmentation

Describe Potential Site 
Hazards

1. Biological: insects, rats, snakes

2. Cold stress

3. Drums and containers 

4. Heat Stress

5. Sunburn

6. Trip hazards walking along the riverfront, especially on the ACB and on the boat.

7. Transients and trespassers

8. Drilling hazards

9. Hazards from overwater work.
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6. Safety Considerations

Air monitoring is no longer required for groundwater sampling because concentration in groundwater wells are well 
documented and do not pose a risk to the groundwater sampler.  Should drilling or soil excavations occur, air 
monitoring will be conducted.  See Table 1 for air monitoring action levels.

Monitoring Equipment: OVA/hnu O2 Meter Explosimeter H2S Meter F
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Actions to Take if Hazards Listed in Section 5 Occur

1. Establish site-specific procedures for working around identified hazards.

2. Provide warm area and adequate breaks, provide warm noncaffeinated beverages, and promote cold awareness.

3. Consider unlabeled containers to contain hazardous substances and handle accordingly until contents are identified. 
Move containers only as necessary; use approved drum/container-handling equipment. Use caution and warn nearby 
personnel of potential hazards

4. Provide adequate water for workers.

5. Wear sunscreen, if applicable, and hat. Avoid overexposure to the sun.

6. Avoid walking along the steep portion of the ACB unless absolutely necessary to make shoreline observations. If
necessary, then step carefully and watch out for slippery concrete.

7. If you observe transients or trespassers, do not approach them.  Leave the area where the transient/trespassers are 
present and report to the police.

8. Wear proper PPE (including hard hat, steel-toe boots, and hearing protection) and exercise caution around heavy 
machinery with moving parts. Use FID when drilling to monitor air space.

Over-Water Work – Sediment sampling activities may take place from sampling vessels or from docks. The following 
precautions should be taken when conducting over-water work: 

1. Personnel will adhere to the requirements in EPA’s SOP for marine and boat safety (Attachment 1). 

2. Personnel will wear U.S. Coast Guard (USCG for U.S. operations)-approved personal flotation devices (PFD)
(i.e., life jacket or buoyant work vest) at all times when conducting over water work. Employees should inspect 
life jackets or work vests daily before use for defects. Do not use defective jackets or vests.

3. Only personnel whose presence is required will be allowed in sediment sampling deployment areas. A safety 
line may be attached to the equipment during deployment and retrieval in rough waters or high winds. 

4. Under circumstances of potentially dangerous waves or winds, the vessel pilot and cruise leader will employ 
best professional judgment to ensure safe field operations or stop work.

5. Sample handling equipment, containers, deck lines, and water hoses not in immediate use will be kept clear 
of walkways and work areas until needed.

6. There is a potential for a man-overboard situation while the team is working over water on vessels or docks.
This potential is increased when deploying samplers from the edge of the vessel or dock, or during stormy 
weather. If a person falls overboard, all vessel engines will be stopped immediately. The sampling vessel will 
be equipped with life buoys or flotation devices fitted with lifelines. Flotation devices (e.g., life rings) attached 
to lines will be thrown to the victim from the vessel. The victim will then be brought aboard the vessel or towed 
to shore; wet clothes will be removed and replaced with dry blankets or clothing. No other person shall enter 
the water except if the victim is unconscious or seriously injured. Rescuers must wear life preservers and be 
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tethered to the research vessel or shore. 

7. Working platforms will be secured and checked to ensure that no tripping hazards are present; surfaces that 
become wet and slippery should be cleaned and dried to the extent possible; guard rails and toe boards 
should be checked periodically to ensure they are firmly fixed; life jackets should be worn at all times; life 
buoys/flotation devices fitted with lifelines should be provided and be ready for use at all times. Workers must
be aware of vessel traffic; the potential for rapidly changing conditions (e.g., high flow in response to intense 
rainfall); and drifting debris to collide with vessel (e.g., snags).

8. Employees will use extreme care when getting on and off the vessel, especially when carrying equipment or 
transferring samples.

Type of Personal Protective Equipment to be Used

Foot: Steel-toed boots (only if working with heavy 
equipment, otherwise normal working shoes are 

acceptable)

Clothing: Tyvek coverall if participating in NAPL 
recovery.  Otherwise normal level D 

working clothes are adequate.

Hand: Nitrile gloves for sampling activities Respiratory: NA

Eye/Face: Safety glasses (if sampling or working with 
drums where splashes may occur)

Additional 
Gear:

NA

Head: Hard hat during drilling/abandonment oversight Other: Lifejackets (when in boats)

Ear: Ear plugs (during drilling/abandonment oversight and when  using a generator or other loud equipment)

Check Out First Aid Kit Yes No X A First-Aid kit is available at the Site.

Training Requirements Yes No

HAZWOPER 40-Hour X

HAZWOPER 8-Hour Refresher X

First Aid/CPR/AED X
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7.   Activity Considerations

Will site representative be present? Yes X No

Exact Location of Chemicals: X Known Assumed Unknown

Identify Nearest Offsite Population: X Residential Industrial Rural Urban

Describe Nearest Offsite Population

Residences in North Portland and students at the University of Portland.

8. Work Party

Name Responsibility
Level of 

Protection

Heidi Blischke Field Activity Oversight D

Erin Carroll Hughes Field Activities D

Renee Fowler Field Activities D
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Site Entry Procedures

Site Entrances
The Site is typically entered through an upper gate located on N. Edgewater Road, just off N. Willamette Boulevard.  This upper 
gate is secured with multiple locks (including the railroad) chained together.  Refer to Table 2 for the access combination for the 
Site lock (the remaining locks at the gate placed by other entities are keyed).  To reach the Site, travel down N. Edgewater, cross
the railroad tracks, and veer to the left to follow the dirt/gravel road under the railroad bridge.  Once past the railroad bridge, the 
paved site entrance and perimeter fencing is visible.  

There is also an alternate entrance that can be accessed from N. Van Houten Avenue (near the University of Portland).  There is 
no upper gate at this entrance.  Follow N. Van Houten down the bluff and cross over the railroad tracks.  Enter the Site using the 
gate located approximately 50 feet past the railroad tracks on the right side of the access road.  This gate is secured with a keyed 
lock.  Follow the gravel road to the northeast corner of the property to access the paved support facility area.  

There are a total of eight perimeter gates:  four along the shore, one on the west edge and one on the north edge of the property, 
and the two entrance gates described above.  Figure 1 shows the location of each perimeter gate and the two possible site 
entrances.  Perimeter gates are secured with combination or keyed locks.  Refer to Figure 1 and Table 2 to determine the method 
used to secure each gate.  Refer to Table 2 for the combination to the combination locks.

Railroad Crossings
Accessing the Site through either entrance will require crossing over Union Pacific Railroad (UPRR) tracks.  As there are no 
crossing guards, and remote controlled trains are operated in the area, caution should be used when crossing.  Occasionally, 
UPRR trains will be parked across the entrance, blocking access.  If this occurs, first check the other entrance to ascertain if the 
train is blocking both vehicle entrances.  If only one entrance is blocked, use the other.  If both entrances are blocked, call the 
following number(s):  

Union Pacific RR Block Xing – (800) 848-8715:  This number allows you to report a blocked Xing to UPRR headquarters 
(not local).  If possible, have the number of the boxcar blocking the entrance available so UPRR can more quickly identify 
which train is causing the blockage.  They will contact the local train yard operator to have the train moved.
Police Contact Number – (888) 877-7267, may be useful if the above option does not work.
General Union Pacific – (503) 249-2711, may be useful if the first option does not work.

In the past, special events attended by elected officials, media, and the community required direct coordination with the UPRR 
Director of Terminal Operations, Portland, Oregon, to ensure that the crossing is not blocked.  The current contact for this position 
is John W. Turner (503) 249-2207. 

Alarm System
All buildings in the support area are secured by an alarm system operated by Phillips Electronics.  To access any of the site 
buildings, the main trailer must first be unlocked, and the alarm disarmed; refer to Table 2for combinations and codes.  If the alarm 
is unintentionally triggered, entering the combination will reset the alarm and no further action is required.  If the alarm is 
unintentionally triggered and the combination cannot be entered contact personnel listed in Table 2.
Table 1 contains a list of DEQ and contractor personnel authorized to make calls regarding the alarm system at the Site.  Once you 
have reached someone in Table 2, they will contact Phillips and alert them that the alarm is false.
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Visitor Sign-In
All visitors to the Site must sign the visitor log located either in the main trailer or outside the trailer (if accessing the trailer is not
necessary).  Visitors who sign in outside the trailer provide their information on forms stored in a weatherproof box attached to the 
trailer near the bottom of the stairs.  Once a month, the O&M subcontractor should fax Hart Crowser a copy of both the inside and 
outside sign-in sheets for the previous month.  The faxed forms should then be entered into an electronic spreadsheet, and the 
information be provided in the annual O&M Report.  Keeping detailed records of personnel and visitors to the Site aids in tracking 
activities occurring on Site.  

Accessing Upland Areas
The location of keys to access the shop, conex box, Kubota vehicle, monitoring wells, and storage cabinet are described in Table 
1.  The remainder of the upland portion of the Site can be accessed through the two gates located in the southwest corner of the 
support area; the combination for those gates is the same as for the other two perimeter combination locks.  When leaving the 
support area to work in other parts of the Site, always lock the perimeter entrance so unauthorized people cannot enter the Site 
while the support area is unattended.  Signs are posted around the perimeter to warn people of entering the Site.

The property to the north of the railroad bridge is maintained by Metro and public access is not restricted.  It is not the responsibility 
of the contractor personnel or DEQ employees to confront people on the Metro property.  If there is an issue on the property, call 
either the Metro contact listed below or the police, depending on the situation.

Contact Information
DEQ Project Manager Scott Manzano – (503) 229-6748; (503) 913-1484 (cell)
Hart Crowser Field Manager Phil Cordell– (206) 730-5016
GSI Project Manager Heidi Blischke – (503)-708-2308
GSI Field Manager Erin Carroll Hughes – 503-927-4553
Fire Emergency – 911
Fire Non-Emergency – (503) 823-3700
Metro – (503) 970-9423 (Katy Weil)
Phillips Alarm – (503) 222-5083
Police Emergency – 911
Police Non-Emergency – (503) 823-3333
UPRR Blocked Xing – (800) 848-8715

Criteria for Changing Protection
Contaminants are encountered that were not identified during the site investigation.  Or if activities change to include construction 
or drilling activities.
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Work Limitations (time of day, conditions, etc.)
All field activities will be conducted during daylight hours. Work will not be conducted during electrical storms. Fieldwork will be 

conducted in pairs of team members, according to the buddy system. Field personnel will avoid unnecessary contamination of 

personnel, equipment, and materials to the extent practicable.

Disposal of PPE and Decon Water
Dispose of decon water and NAPL-containing PPE in 55-gallon drums onsite in designated drum storage area.  If PPE does not 

contain NAPL, dispose of it in onsite hazardous waste totes.

9.   Site-Specific Safety Plan

Signature Date

Prepared by:

Reviewed by:

Project Manager: 



PHIL CORDELL (HART CROWSER): 206-730-5016

ERIN CARROLL HUGHES (GSI): 503-927-4553



Table 2
Summary of Site Security

McCormick and Baxter Creosoting Company
Portland, Oregon

CONFIDENTIAL (NOT FOR DISTRIBUTION)

Location Security Code/Combination Notes
Upper Gate at N. Edgewater
Entrance Fence Gates
Trailer Doors
Trailers and shop

Conex Box
Perimeter Gates

Shop Man Doors

Garage Doors

Monitoring wells

Storage cabinet

Kabota

Phillips call-in code

Knack Boxes

Personnel Authorized to 
Contact Phillips Contact Number
Phil Cordell cell:  (206) 730-5016
Scott Manzano cell:  (503) 913-1484
Heidi Blischke cell:  (503) 708-2308

\\192.168.123.14\Archive\Projects\Portland\205 - OR DEQ\003 - 003 McCormick and Baxter\Health and safety\Site-Specific Safety Plan
2012\Table 2 Security summary table
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  8910 SW Gemini Drive 
Beaverton, OR 97008-7123 
Fax 503.620.6918 
Tel 503.620.7284 

August 16, 2011 
 
 
Mr. Scott Manzano 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, Oregon  97201 

Re: Vegetation Management Plan  
McCormick and Baxter Superfund Site 
Portland, Oregon 
15670-02/Task 3 

 
Dear Mr. Manzano: 

This Vegetation Management Plan details the scope and methodology for performing long term 
vegetation performance monitoring and noxious weed control activities at the McCormick and 
Baxter Superfund Site (Site), Portland, Oregon.  The purpose of this document is to present a 
strategy that meets the project goals for vegetation management for the upland (soil cap) portion of 
the Site.  This Vegetation Management Plan has been prepared for the Oregon Department of 
Environmental Quality (DEQ) under Task 3 of Task Order 59-08-30.    
 

BACKGROUND 

The Site is located at 6900 North Edgewater Avenue, west of North Willamette Boulevard in 
Portland, Oregon (Figure 1).  The Site is located on the Willamette River at approximately River Mile 
7, and encompasses approximately 41 acres of land including an 18-acre impermeable cap and an 
additional 23 acres of capped contaminated riverbed sediments (Figure 2).  Currently, the Site is 
vacant except for a paved parking area, a small shop building, two field office trailers, and 
associated utilities used to support ongoing remedial action operations and maintenance.  The 
upland cap is managed as five distinct components, corresponding with the goals and objectives for 
management of hydrology, soils, and wildlife habitat.  These components are: 
 

 Entrance Area; 

 Impermeable Cap; 

 Riparian Area; 
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 Stormwater Retention Pond and Swale; and  

 Earthen Cap. 
 
Through an Intergovernmental Agreement (IGA) with the Oregon Department of Environmental 
Quality (DEQ), the City of Portland, Bureau of Environmental Services (BES) managed vegetation 
activities at the Site from June 2005 through June 2010.  Vegetation management was completed in 
accordance with the Upland Sediment and Soil Cap Vegetation Management Strategy (BES, 2005) 
and Appendix F of the O&M Manual (Hart Crowser/GSI, 2010).  The goal of the bank layback 
(Riparian Area) and plantings was to create habitat elements such as large wood material, riparian 
vegetation for food, habitat cover and shelter, and shading (NOAA, 2004).  Performance standards 
used by BES to assess whether the planting goals have been met included the following:   

 Bare soil spaces are small and well dispersed; 

 Soil movement, such as active rills or gullies and soil deposition around plants or in small 
basin, is absent or slight and local; 

 Plant litter is well distributed and effective in protecting the soil with few or no litter 
dams present; 

 Native woody and herbaceous vegetation, and germination microsites, are present and well 
distributed across the site; 

 Vegetation structure is resulting in rooting throughout the available soil profile; 

 Plants have normal, vigorous growth form, and a high probability of remaining vigorous, 
healthy and dominant over undesired competing vegetation; 

 Streambanks have less than 5% exposed soils with margins anchored by deeply-rooted 
vegetation or coarse-grained alluvial debris; and 

 A continuous corridor of shrubs and trees provide shade for the entire streambank. 
 
Following remediation, the upland soil cap and riparian area was planted and an irrigation system 
was installed by the BES in February 2006.  In February 2008, the riparian area was inter-planted 
with an additional 500 alder trees and irrigation was extended to this portion of the property.  The 
installed plant materials have now completed their fifth growing season.  The irrigation system is still 
in place, but is no longer being used at the Site.  Semi-annual noxious weed control activities 
including herbicide application were conducted by BES from Spring 2006 through Spring 2010.  
Semi-annual herbicide application was continued using a private subcontractor (Native Ecosystems 
Northwest) in Fall 2010 and Spring 2011.   
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Rodents (primarily ground squirrels) that reside at the Site are the likely cause of earlier, targeted 
damage to the grand fir seedlings (BES, 2010).  However, only moderate damage to other plantings 
has been documented at the Site, and rodent control measures are limited to monitoring.  
 

VEGETATION PERFORMANCE MONITORING 

A baseline reconnaissance site visit was conducted on June 10, 2011, by Celina Ambercrombie of 
Hart Crowser, an ecologist, to confirm the vegetation conditions discussed in the final 2010 BES 
report.  The baseline inspection included visual observation of vegetation planting areas, specie 
identification (native, non-native, and invasive), growth, density, and general coverage throughout 
the Site.  Photograph documentation of the inspection will be used to evaluate the progress of 
future vegetation treatments and qualitative observations at the Site. 
 
Semi-annual inspections will be completed by a biologist/ecologist in Spring and Fall of each year to 
observe vegetation response after each wet (winter) and dry (summer) season.  The following 
qualitative data will be recorded and compared to the June 2010 baseline: 

 Observed species in each planting area including native, non-native, and invasive vegetation; 

 Growth and vigor; 

 General coverage and density;  

 Effectiveness of noxious weed control treatments; and 

 Photographic documentation of each of the planting areas from vantage points throughout 
the Site. 

After each inspection, the biologist/ecologist will make note of necessary or appropriate management 
recommendations for the Site.  Recommendations that merit a prompt response, e.g., irrigation in 
response to an unusual dry period, will be discussed with DEQ to determine potential actions.  
Observations, conclusions, and recommendations will be documented in a report to be included in 
the annual Operations and Maintenance (O&M) Report for the Site (see below).  The presence of 
observed wildlife on or immediately adjacent to the Site will also be included in the report. 

NOXIOUS WEED CONTROL 

A preventative approach will continue to be used as part of an ongoing effort to control the spread 
of noxious weed species at the Site.  The scope of work includes completing semi-annual (Spring 
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and Fall) application (spot spraying) of Garlon 3A or Glyphosate herbicide to mitigate thistle, 
knapweed, scotch broom, sweet clover, black mustard, and other noxious weeds.  Figure 3 shows 
the general area for herbicide application.  A Licensed Oregon Pesticide Operator and Applicator 
subcontractor will follow regulatory and herbicide manufacturer guidelines for proper herbicide 
use, mixing, storage, and disposal and follow professional guidelines for spray gun calibration (e.g., 
3% Glyphosate mix).  This is an equivalent approach which was performed successfully by BES for 
the first five years at the Site.   

REPORTING 

A Vegetation Performance Monitoring Report will be prepared for inclusion in the annual O&M 
Report for the Site.  The report will include a discussion of the baseline site conditions observed in 
June 2011 and qualitative site observations described above and recorded during subsequent semi-
annual vegetation inspections and noxious weed control activities.  Photographs to visually 
document component-specific vegetation establishment and general site conditions will also be 
included in the report.  The report will be prepared in general accordance with the following outline:  

1. Introduction 
2. Background 
3. Baseline Conditions 
4. Semi-Annual Inspections 
5. Noxious Weed Control  
6. Conclusions and Recommendations 
7. Attachments (e.g., photographs) 
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Please feel free to call if you have any questions. 

Sincerely, 

HART CROWSER, INC.  
 
 

  
CELINA AMBERCROMBIE TIM SKROTZKI, RG, LEED AP 
Ecologist Site Manager 

Attachments: 
Figure 1 – Site Location Map 
Figure 2 – Current Site Layout with Surface Elevations 
Figure 3 – Herbicide Application Area 
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MHE Products      PushPoint Sampler (Patent Pending)  
Operators Manual and Applications Guide 

Ver. 2.00           8/5/01 

Models: PP27, PP14, PPX36, PPX72  

Introduction

The groundwater/surface water interface (GSI) has been a research interest of mine for the past decade. 
This transitional zone is usually rich in biomass and may play a predominant role in the bioattenuation of 
contaminated groundwater entering surface water bodies. Usually these biologic processes have limited 
effectiveness in attenuating highly contaminated groundwater, leaving a plume of parent contamination and 
metabolic byproducts that eventually expresses itself in receiving waters - usually classified as non-point 
sources of pollution because of the uncertainty of the discharge area. Part of the problem in the detection 
and study of these plumes is that there were no devices on the market for the rapid, discrete collection of 
pore water samples. Reliance on conventional technology and techniques to perform a detailed 
investigation required extensive effort and burdensome equipment. 

Through several iterations, I have evolved a simple device for collecting pore water samples from beneath 
surface water bodies or the beach areas surrounding them. Pore-water sampling using the PushPoint 
becomes a simple and efficient process, generating a wealth of information and very little waste. If one 
collects groundwater samples in a transect perpendicular to groundwater flow in the suspected area of 
plume discharge to an open water body, their analysis yields information about the aerial extent of 
contaminant discharge to the water body. At this point, additional sampling can complement the initial data 
and provide the information necessary to map the plume expression in both magnitude and aerial 
distribution. This is becoming increasingly important to regulators as they decide the ecological impacts of 
discharging contaminant plumes. 

Sampling at each location usually takes 5 minutes, allowing a small crew to collect dozens of samples in an 
afternoon. These samples can be analyzed in the field for real-time information useful in directing field 
investigations and research. The work that I have conducted at several contamination sites indicates that 
many groundwater plumes discharge in surface water bodies in 2-3' of water depth - accessible to 
investigators wearing hip boots or waders. Many plumes, especially Light Non-Aqueous Phase Liquid 
(LNAPL) plumes can be delineated by collection of samples in very shallow water or from under beaches. 
My initial experience has shown that Dense Non-Aqueous Phase Liquid (DNAPL) contaminant plumes 
express themselves in the shallow, near-shore water as well, even though the on-shore depth of the 
contaminant mass was deep in the aquifer. 

Directions

Look at Figure 1. 

As you can see, the PushPoint device is a very simple, precisely machined tool consisting of a tubular body 
fashioned with a screened zone at one end and a sampling port at the other. The bore of the PushPoint body 
is fitted with a guard-rod that gives structural support to the PushPoint and prevents plugging and 
deformation of the screened zone during insertion into sediments. The PushPoint is made of 316 stainless 
steel assuring compatibility with most sampling environments. The screened-zone consists of a series of 
interlaced machined slots which form a short screened-zone with approximately 20% open area. 

Operation of the device is not difficult. One simply holds the device in a manner that squeezes the two 
handles towards each other to maintain the guard-rod fully inserted in the PushPoint body during the 
insertion process (as shown in Figure 2). Holding the device in this manner, push the PushPoint into the 



sediments or beach to the desired depth using a gentle twisting motion. When the desired depth is reached 
(or you hit refusal, usually at an aquitard) remove the guard-rod from the PushPoint body without 
disturbing the position of the deployed sampler. Once the guard-rod has been removed from the PushPoint, 
it SHOULD NOT be reinserted into the device until the bore of the PushPoint has been thoroughly cleansed 
of all sand, silt, etc.  

Attach a syringe or peristaltic pump to the PushPoint sample-port (see Figure 3) and withdraw water at a 
low-flow sampling rate (50-200 ml/min.). The first 20-50 ml of groundwater will be turbid. This is the 
"development" water and should be discarded. Once non-turbid aliquots have been withdrawn, 
representative samples can be collected for on-site and off-site analysis. 

Cleaning and Maintenance 

I cannot stress how important cleanliness and linearity are to the working life of the instrument. The 
PushPoint was designed as an indefinitely reusable device; potentially able to be reused hundreds of times. 
The tolerance between the guard-rod and the bore of the PushPoint is very small. Increases in this tolerance 
through abrasion and damage may allow silty material into this annular space, eventually jamming the 
guard-rod into the bore - maybe permanently!  

Excess wear and abrasion can also be introduced if the guard-rod is inserted frequently when the PushPoint 
body is bent. All the small bends should be "undone" prior to reinsertion of guard-rod to avoid scraping the 
sides of the bore causing burrs. Before reinsertion of the guard-rod into the cleaned PushPoint, the device 
should be "straight as an arrow". Use caution when straightening the screened-zone, it is somewhat delicate 
without the guard-rod inside it, and can be broken through repeated bending. Similarly, the guard-rod 
should be bend-free and clean when inserted into the bore of the device. When a clean and straight 
PushPoint is assembled, the guard-rod should slide fairly easily through the PushPoint bore and its handle 
should seat against the sampling port. 

Clean the exterior of the guard-rod and PushPoint body and screened-zone with a stiff brush and cleaning 
solution (soapy water).Cleaning and decontamination of the bore of the instrument is easily accomplished 
using the cleaning adapter provided. Remove the spray nozzle of a "garden sprayer" filled with cleaning 
solution. Connect the adapter as shown in Figure 4. Insert the sampling port of the PushPoint to the adapter 
and squirt ~ 100 ml of pressurized cleaning solution backwards through the sampler and out the screened- 
zone into a waste receptacle. Gently push the guard rod into the bore of the PushPoint to its end to dislodge 
any bridged material. Re-rinse the bore with cleaning solution. Follow this with a distilled water and/or 
methanol rinse. Reinsert the guard-rod and the device is ready to be used again. 

In some instances it may be advantageous to force the cleaning solution through the screened-zone and out 
the sampling port. To do so, gently insert the screened-zone of the PushPoint into the cleaning adapter, 
making sure not to bend the screened-zone, until the entire screened-zone is within the adapter. The 
screened-zone is somewhat fragile. To avoid damage, do not bend the screen-zone during insertion into the 
adapter. Squirt cleaning solution through the sampler to a waste receptacle. 

Helpful Hints, Information, and Cautions 

Multiple depths can be sampled in one hole if samples are collected, in order, from deepest to 
shallowest. Insert the sampler using a twisting motion until you reach refusal. Remove the guard-rod. 
Do not push the sampler further into the sediments once the guard-rod has been removed as this 
may damage the screened-zone and plug the device with sediment. Once sampling has been 
completed at this deepest depth, the PushPoint can be partially pulled from the hole to a new sampling 



elevation. Remember, to prevent screened-zone damage, do not to insert the PushPoint into the 
sediments without the guard-rod inserted into the PushPoint body. Alternately, multiple holes can be 
used to collect samples from multiple depths at a particular sampling location. If vertical sampling is 
performed in one hole, it is recommended that some type be device such as a sampling platform be 
used to prevent lateral movement and slippage of the PushPoint as sampling is conducted near the top 
of the hole (see Figure 3). This offsets the leverage of the instrument and reduces hole degeneration. A 
simple platform would be a plate of steel with a 3/16" dia. hole through its center and would serve the 
fundamental purpose of maintaining a rigid hole opening . MHE offers a 8" dia., heavy-duty steel 
sampling platform engineered for the precise sampling depth requirements of field research. If repeated 
shallow sampling is to be conducted, it may be more convenient to use a shorter sampler (i.e. MHE - 
PP14").
If you wish to reuse the PushPoint sampler at a particular sampling location and want to clean the bore 
quickly while you're there so that the guard-rod may be safely reinserted, you can use a syringe filled 
with surface water or DI water to backflush the bore several times before reinserting the guard-rod. 
Use at least 100 ml of water. If you have too much trouble reinserting the guard-rod (i.e. grit), it will be 
necessary to use the standard cleaning procedures. 
If the screened-zone of the PushPoint becomes plugged while inserted in the sediments due to passage 
through "something", it is frequently possible to hydraulically/pneumatically shock the screened-zone 
free of adhering material while it is inserted into the sediments. Attach a large-volume (50 ml) syringe 
to the sampling port. In a quick motion, pull the syringe plunger most of the way back (creating a 
vacuum) and then immediately release the plunger - the plunger will slam to a neutral position, sending 
a shock wave through the bore of the PushPoint and may alleviate the problem. 
The PushPoint can be used as a piezometer to determine the static head of the groundwater and hence, 
the potential direction of groundwater movement. To do this, a tube is connected to the sample port as 
shown in Figure 5. A continuous stream of water is established from the syringe (or pump) to the 
screened-zone by pumping out any air remaining in the PushPoint /tubing. When the tube is 
disconnected from syringe, the static water level in the tube will represent the static water level at the 
depth that the screened-zone occupies. In some discharge areas I have found several feet of head 
differential, and when the tubing is removed, the PushPoint flows like a miniature artesian well. 
It is frequently possible to push the PushPoint through thin lenses of low-permeably material and 
collect samples from below them and gather valuable geochemical samples. At many of the sites where 
the PushPoint has been used, sampling from just below a layer of fine sand/silt/clay, one occasionally 
encounters seemingly large pockets of gas that seem to have coalesced and collected under this less 
permeable stratum. Analysis of these pockets may provide additional insight to predominant biological 
processes. It is likely true that the concentration of volatile chemicals in the groundwater has 
equilibrated with these bubbles which means that their presence in a sampling stream or syringe would 
not significantly affect the concentration of dissolved volatile organic chemicals (VOC's). In fact, if 
one assumes that equilibrium conditions exist, the concentration of  VOC's in the bubbles is directly 
related the concentration in the surrounding groundwater. An different condition may exist if the 
groundwater is supersaturated with bacterial metabolic waste gasses and the negative pressure exerted 
by the pump (or syringe) initiates degassing of dissolved gasses from the groundwater. In this instance, 
VOC's would partition from the groundwater to the bubbles as they are formed in the sampling tubing 
(this is fairly evident if occurring). The consequence of this condition is that part of the dissolved 
contaminant mass has partitioned into the gas phase and unless the gas-phase is captured, quantified 
and accounted for, the native VOC concentration of the groundwater is not reflected by analysis of the 
groundwater alone. If this condition exists, the degassing effect can be minimized by decreasing the 
sampling rate to a rate more easily yielded by the sampled formation. With experience, it is easy to 
distinguish which of these conditions (or combination of conditions) exist and to what extent they 
affect sample quality. 
The internal volume of a PushPoint PP27 is approx. 1.5 ml. A 50 ml syringe full of distilled water, 
decon water, methanol, etc. will push about 33 volumes through the bore. 
When straightening the screened zone it is sometimes helpful to flush out the bore of the device with a 
cleaning solution and then insert the guard-rod to the area of the bend in the screened-zone. Gently 
unbend the portion of the screened-zone nearest the rod and carefully advance the rod to the next bend. 



After the rod has been fully inserted into the screened-zone perform the final screened-zone, 
straightening until the guard-rod slides freely through it. 
If the sampling port of the PushPoint is above the static level of the water body, each time you remove 
the syringe or pump from the PushPoint sampling port, air will fill the bore of the PushPoint, allowing 
the water level in the bore to reach its static head. To avoid this plug of air from entering the 
subsequent syringe, attach a pinch clamp and/or a 3-way valve between the sampling port and the 
syringe or pump inlet as shown in Figure 7.   
I have conducted dye tests (concentrated uranine dye) by injecting concentrated dye under a perforated 
1.5' diameter disk through which the PushPoint was inserted from depths of 3" - 12" into sediments. 
The goal of these tests was to determine whether or not surface water and dye are drawn into samples 
collected in near surface sediments (i.e. whether a cone of depression is formed). The results indicated 
that no surface water is drawn into samples even though sampling was conducted with a peristaltic 
pump at its maximum rate of 600 ml/min for several minutes.  
I usually couple my field investigations with global positioning system (GPS) identification of the 
sampling location. If conditions permit, a pin flag can be placed at the sampling location for later 
location by GPS - I usually use sub-meter grade GPS for this surveying. GPS can then used in the 
future to relocate previously sampled location even if certain site physical characteristics have changed 
(eroding shorelines, etc.). If long-term study of a shoreline is planned it will be useful to have an 
elevation benchmark established on shore that can be used as a reference. The elevation of the 
sampling locations can then accurately measured. This may be helpful in areas where sediment levels 
are not stable such as in erosional areas. 
Sampling by syringe has many advantages. This is my preferred field method due to its simplicity and 
versatility. It is useful to be able to collect several 50 ml syringes full of groundwater, store them on 
ice and perform the sample transfer to VOA vial, etc. under more controlled conditions. To transfer 
sample to a VOA vial, place the end of the transfer tube (Figure 8) to the bottom of the VOA vial. 
Dispense sample into the VOA vial and slowly withdraw the transfer tube from the vial maintaining 
the mouth of the transfer tube just below the sample surface. When the transfer tube is almost out of 
the vial, continue to dispense sample and leave an "anti-meniscus" of sample above the rim of the vial. 
Add several drops of HCl (which will displace a few drops of sample) and cap. If VOC samples are to 
be collected and/or stored temporarily in a syringe, I recommend 100% polyethylene/polypropylene 
("two piece") syringes such as those made by Henke Sass Wolf GMBH (NormJect , 50 ml)) 
configured as shown in Figure 8. From personal experience I have found that small amounts of 
aromatic compounds (BTEX) can leach from the rubber parts of the rubber-tipped plunger found in 
common medical syringes. Rubber-tipped plunger syringes have less side-wall resistance and work 
much smoother than the 100% polyethylene/polypropylene syringes so I use medical syringes for 
"development" of the PushPoint. Standard medical syringes also work well for collecting samples for 
non-VOC analysis. I utilize handheld meters for pH, conductivity, redox, DO, etc. One can dispense 
sample from the syringe into these types of instruments for field measurements. The disposable 
syringes may be cleaned and reused several times, but because they are a friction fit; prolonged reuse 
results in scoring of the barrel which eventually causes air leaks. 
The 50 ml, 100% polyethylene/polypropylene "two piece" syringes mentioned above can be purchased 
directly from MHE, configured with tubing, clamp, and stopper as was the example syringe included 
with your order, or customized to suit your individual needs. If you would to make your own, the 
syringes that I am currently using are purchased from National Scientific. The tubing is Tygon 1/4"OD 
x 1/8" ID. Be sure to use some type of clamp at the tubing mouth to ensure a good seal at the sampler 
port. The entire syringe assemblies are now available from MHE at a reasonable cost. 
Headspace GC analysis of VOC's can be easily accomplished using 100% polyethylene/polypropylene
syringes. Dispense all but 25 ml of the sampled groundwater from the syringe. Refill the syringe to the 
50 ml mark with ambient air and then stopper the tubing (and heat the syringe in a water bath if 
desired) as shown in Figure 9. Shake the syringe assembly to equilibrate the VOC's in the sample with 
the contained atmosphere. Insert a GC syringe needle through the transfer tube into the sample syringe 
headspace and withdraw a sample for GC analysis.  
Occasionally a small amount sand and silt is withdrawn into the syringe or pump sampling stream, 
even after proper "development" of the PushPoint. This may be due to the nature of the geologic 
formation. This fine material is probably already at equilibrium with the surrounding groundwater and 



tests have shown that its presence  should not influence analysis of VOC's in the groundwater sample. 
The sample can be transferred to its shipping container without this silt if the syringe is dispensed in 
such a manner as to let the solid material settle out in the syringe and not carry over to the shipping 
vial. 
The PushPoint has been used very successfully for underwater investigations using SCUBA equipment 
and a series of 100% polyethylene syringes. Once again, GPS equipment was used for location of the 
position that the divers collected groundwater samples of contaminant plume expression in the lake. 
Underwater notes (temperature, depth, observations, etc.) can be written directly on the sample 
syringes if they are pre-prepared with a strip of Scotch Magic Transparent Tape applied down the 
syringe body and writing is done with a soft pencil.  
The PushPoint may be used to inject nutrients or dyes into the sediments for field trials of biologic or 
geochemical testing or tracing groundwater paths. Simply insert the PushPoint to the desired depth, 
and after the guard-rod has been removed, connect a syringe or pump and slowly inject the desired 
fluid into the sediments, perhaps followed by a small amount of native groundwater to flush the 
instrument. 
The PushPoint is constructed of 316 stainless steel as mentioned previously. There are two places 
where the stainless parts are silver soldered together, the handle of the guard-rod and the handle on the 
PushPoint sampler. If the investigator is collecting samples for metals analysis, the silver solder joint 
on the guard-rod may impart trace levels metallic residue to the sampling port mouth. This has never 
caused a problem but the possibility exists. The silver solder that I use is Safety-Silv 45 which contains 
silver (45%), copper (30%),and zinc (25%). MSDS available upon request.  In the unlikely event that 
these metals cause contamination of samples, MHE can produce specialty guard-rods that are not silver 
soldered. What can I say, these devices were originally built to sample for VOC's. 
These devices can be dedicated as semi-permanent underwater monitoring  devices. If a PushPoint is 
inserted to the desired depth through a plate (such as the sampling platform mentioned earlier) that can 
lock the sampler at the correct insertion depth, a vinyl cap can be placed over the mouth of the 
sampler, and the sampler can be dedicated to that location so that future samples can be withdrawn 
when desired. 
It has been useful to carry several samplers in "quivers" made of 2" PVC tubing….one tube for (10-15) 
clean/assembled samplers and one tube for used samplers and their separated guard-rods. This 
arrangement protects both the investigators and the instruments. 
I have been using a Myron 6P Ultrameter available from www.ColeParmer.com for most of my work. 
This instrument measures pH, specific conductance, ORP, temperature, and TDS using only a few 
milliliters of sample and is perfectly suited to samples dispensed by syringe. The instrument is 
waterproof to 3 m. There will soon be a link on the MHEproducts.com web page. 
I have been using the Chemetrics Vacu-Vial technique (www.Chemtrics.com) in conjunction with 
PushPoint sampling. I use this for dissolved oxygen and dissolved iron measurements. Many other 
analytical tests are also available such as nitrate, phenols, etc.. This analytical technique also works 
very well with samples collected in syringes. The sample is dispensed into a plastic cone until it 
overflows. The tip of an evacuated ampoule containing the necessary reagents is broken off at the 
bottom of the cone allowing the vacuum in the ampoule to pull in a aliquot of sample that has not 
contacted the atmosphere. The ampoule is shaken and is then is then placed as a cuvette into a 
handheld spectrophotometer. The results are nearly instantaneous and are displayed in ppm. There will 
soon be a link on the MHEproducts.com web page. 

I hope that users will find many useful and innovative uses for this device. If you have other helpful 
information, uses, and advice concerning these samplers, please write or e-mail suggestions to me for 
inclusion in future manual revisions. I have finally started a web site: www.MHEproducts.com and have 
posted pictures, new products, and the latest version of this manual. 

Thanks. MHE 



MHE Products 
3371 Sherman Rd. 
East Tawas, MI 48730 
USA 

Phn: 989 362 5179 
517 393 0948 

e-mail: sales@MHEProducts.com 
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DOCUMENT PURPOSE

This document is the Environmental Protection Agency’s (EPA) evaluation of potential 
effects from a planned Federal action on plant and animal species covered under the 
Endangered Species Act (ESA).  EPA intends this document to demonstrate substantive 
compliance with ESA pursuant to the requirements of the National Contingency Plan 
(NCP) under the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA). 

The Federal action addressed in this document is the Operation and Maintenance (O&M) 
of the soil cap, sediment cap and groundwater remedy at the Federal Superfund site 
known as the McCormick and Baxter Creosoting Company, Portland, Oregon. This 
action follows several remedial actions being taken under CERCLA to significantly 
reduce the potential risk to human health and/or ecological receptors resulting from 
potential exposure to contaminants present in soils, sediment and groundwater at the 
project area. 

EPA has designated the Oregon Department of Environmental Quality (DEQ) as the lead 
in implementing the actions contained within the CERCLA Record of Decision (ROD) 
for the site, although these remain Federal actions.  

EPA previously submitted biological assessments for the construction of a subsurface 
barrier wall, construction of a sediment cap, importing and stockpiling topsoil and 
construction of an upland soil cap (EPA 2002, 2003, 2004 and 2005).  

This evaluation is a continuation of the ongoing consultation between EPA, the National 
Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) for 
remediation of the McCormick & Baxter Creosoting Company site. 

EPA considers this a living document in that technical studies are on-going and 
additional studies will be conducted as part of O&M.  Furthermore, this document 
evaluates several hypothetical scenarios for making repairs to the remedy, in particular 
the sediment cap.  Whether these repairs are actually needed and the exact nature of the 
potential repairs is unknown at this time.  If the nature of the repairs substantially 
deviates from the hypothetical scenarios presented in this report, EPA will perform 
additional consultation.
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1. SUMMARY OF FINDINGS

Remedial actions described in the Environmental Protection Agency’s 1996 ROD, issued 
in conjunction with the Oregon State Department of Environmental Quality, for the 
McCormick and Baxter Creosoting Company are being taken pursuant to CERCLA.
These actions also are considered agency actions under the ESA and are therefore 
required to substantively comply with the ESA.  The EPA determined that this biological 
assessment is necessary to evaluate potential effects of the proposed remedial activities 
on federally listed threatened and endangered species.

This biological assessment (BA) addendum is the fifth BA addendum, which evaluates 
the potential effects on threatened and endangered species from the following activities 
that comprise the action:  

Soil Cap Monitoring (i.e., inspection of cap surface, inspection of stormwater 
conveyance system, inspection of security fencing and inspection of warning 
signs)

Soil Cap Vegetation Maintenance (i.e., irrigation, mowing open grass areas, 
manual removal of invasive plants and targeted application of herbicides)1

Soil Cap Unplanned Maintenance (e.g., repairs of fence, replacement of 
warning signs, repairs of gravel roads, filling of animal burrows and removal 
of sediments from manholes) 

Sediment Cap Monitoring (i.e., warning buoys, near shore areas, multibeam 
bathymetric surveys, side-scan sonar surveys and diver inspections of deep 
water)

Sediment Cap Sampling (i.e., surface water, pore water, flux chamber, 
organoclay cores, crayfish, sculpin/clams and possibly lamprey)  

Sediment Cap Unplanned Maintenance (e.g., replacement of buoys, additional 
armoring placement and additional organoclay capping) 

Groundwater Remedy - NAPL Recovery  

1 Vegetation maintenance, including the targeted application of herbicides, was addressed in EPA’s BA for 
construction of the sediment cap and in the subsequent Biological Opinion issued by the NMFS (2004).  
The conclusions of this earlier consultation are carried into the O&M BA in order to provide context and 
consistency with the other O&M activities. 
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Groundwater Monitoring (i.e., downloading continuous water level data 
loggers, manual water level measurements, NAPL gauging (site-wide), 
groundwater sampling) 

The Federal listed species are:

Lower Columbia River Chinook Salmon (Oncorhynchus tshawytscha)

Upper Willamette River Chinook Salmon (Oncorhynchus tshawytscha) 

Lower Columbia River Steelhead (Oncorhynchus mykiss) 

Upper Willamette River Steelhead (Oncorhynchus mykiss) 

Columbia River Chum Salmon (Oncorhynchus keta)

Lower Columbia River Coho Salmon (Oncorhynchus kisutch)

Bald Eagle (Haliaeetus leucocephalus)

Golden Paintbrush (Castilleja levisecta)

Water Howellia (Howellia aquatilis)

Bradshaw’s Lomatium (Lomatium bradshawii)

Nelson’s Checker-Mallow (Sidalcea nelsoniana)

Willamette Daisy (Erigeron decumbens var. decumbens)

Kincaid’s Lupine (Lupinus sulphureus var. kincaidii)

The Federal proposed species are:

Oregon Spotted Frog (Rana pretiosa).

EPA determined the following effects for each species because of this action. 

Listed Species 

Lower Columbia River Chinook Salmon – May affect, likely to adversely 
affect

Upper Willamette River Chinook Salmon – May affect, likely to adversely 
affect

Lower Columbia River Steelhead – May affect, likely to adversely affect 

Upper Willamette River Steelhead – May affect, likely to adversely affect 
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Columbia River Chum Salmon – May affect, likely to adversely affect 

Lower Columbia River Coho Salmon – May affect, likely to adversely affect 

Bald Eagle – No effect 

Golden Paintbrush – No effect 

Water Howellia – No effect 

Bradshaw’s Lomatium – No effect 

Nelson’s Checker-Mallow – No effect 

Willamette Daisy – No effect 

Kincaid’s Lupine – No effect 

Federal Proposed Species 
Oregon Spotted Frog – Will not result in jeopardy
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2. BACKGROUND INFORMATION ON 
PROJECT SITE

Site Description 

The McCormick & Baxter Creosoting Company site is a former wood treating facility 
located on the east bank of the Willamette River in Portland, Oregon.  The site 
encompasses approximately 41 acres of land and an additional 23 acres of contaminated 
river sediments.  Figure 1 is a site location map.  Figure 2 depicts the current site layout 
and features on an aerial photograph.  Figure 3 depicts the current site layout and features 
on a topographic map of the sediment and terrestrial surface elevations.   

The upland portion is on a terrace of imported sand fill (dredged material placed in the 
early 1900s) within the historic flood plain of the Willamette River.  The upland area is 
generally flat and lies between a 120 foot high bluff along the northeast border and a 20 
foot high bank along the Willamette River to the southwest.  Currently the site is vacant 
except for a paved parking area, small shop building, two field office trailers and 
associated utilities which are used to support ongoing creosote extraction. 

Inactive industrial properties border the site to the south and a residential area is located 
on the adjacent bluff.  A Burlington Northern Santa Fe Railroad track crosses the west 
portion of the property, and Union Pacific Railroad tracks border the site to the east 
below the bluff.  Beyond the Burlington Northern Santa Fe Railroad tracks, toward the 
west, is a former industrial property that likely will be developed as a public green space.
Additionally, the 92-acre University of Portland college campus is located approximately 
one half mile east of the McCormick & Baxter Creosoting Company site.  The perimeter 
of the property is fenced and posted with warning signs. 

Three hydrostratigraphic units are present at the site:  the shallow, intermediate, and deep 
aquifer zones, which are interconnected to varying degrees depending upon the location 
within the site.  The shallow zone consists of poorly-graded dredge fill sand and wood 
debris and ranges in thickness from five to greater than 30 feet.  In parts of the site, the 
shallow zone consists mostly of sawdust and wood chips up to 20 to 25 feet thick.  The 
shallow zone acts as an unconfined aquifer that, except within the barrier wall area and 
close to the bluff away from the river, is in hydraulic connection with the river.  Depth to 
groundwater ranges from approximately 20 to 25 feet below ground surface (bgs).  The 
shallow zone is underlain by a silt aquitard ranging in thickness from zero near the river 
to greater than 100 feet closer to the bluff. 

The intermediate aquifer zone is composed of fine to medium grained alluvial sand and is 
present below the silt aquitard over most portions of the site.  This zone varies in 
thickness from zero to greater than 50 feet.  In the north-central portion of the site, the 
intermediate zone is approximately 12 feet thick and hydraulically separated from the 
shallow aquifer.  In the south-central portion of the site, the silt aquitard is greater than 
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100 feet thick and no intermediate aquifer zone is present.  Along the beach adjacent to 
the river, the intermediate zone is up to 50 feet or more thick and is separated from the 
shallow zone by a discontinuous, thin silt layer.   

The deep aquifer zone is present in all portions of the site.  The deep zone consists of 
alluvial sands and is directly connected with the intermediate and shallow zones along the 
river margin.  Near the center of the site, the deep zone is separated from the shallow 
zone by more than 100 feet of low-permeability silt.  Near the bluff, the deep zone is 
composed of gravel and sands of the Troutdale Formation and Catastrophic Flood 
Deposits.

Shallow groundwater gradients generally exist from the bluff toward the river.  
Intermediate and deep zone groundwater surface elevations and gradients have been 
inferred to flow toward the river in these zones. 

The Willamette River is the only surface water body at the site.  Near the site, the river is 
approximately 1,550 feet wide with a typical maximum depth of about 40 to 50 feet 
below the Columbia River datum.  Average flow rates in the river near the site range 
from 8,300 cubic feet per second (cfs) in summer to 73,000 cfs in winter.   

Site History 

Much of the McCormick & Baxter Creosoting Company site was created from dredged 
materials in the early 1900s.  At that time, a sawmill operated in the southeast portion of 
the property.  McCormick & Baxter Creosoting Company was founded in 1944 to 
produce treated wood products, including lumber, piling, timbers, and railroad ties during 
World War II.  The wood treating operations continued until October 1991.

Four retorts were located in the central processing area (CPA) at the site and used for 
various pressure treating processes which included the use of creosote, pentachlorophenol 
(PCP), chromium, ammoniacal copper arsenate, ammoniacal copper zinc arsenate and 
Cellon (PCP in diesel oil, liquid butane and isopropyl ether).  Also present at the site 
were a 750,000 gallon creosote product storage tank and tank farm area (TFA) with 
several additional tanks for storing wood-treatment chemicals.  

From 1950 to 1965 waste oil containing creosote and/or PCP was applied to the site soil 
for dust suppression in the CPA.  Liquid process wastes were reportedly discharged to a 
low area near the tank farm prior to 1971.     

The site included a wastewater discharge outfall that was used to discharge cooling water 
to the river when the plant was operating.  Contact wastewater also was discharged from 
this outfall in the early years of operation. Three stormwater outfalls were also present 
along the river.  Two of the outfalls were permitted under the National Pollutant 
Discharge Elimination System (NPDES).  Following plant shutdown, DEQ placed 
earthen berms around stormwater collection sumps at the site as an early response action 
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to minimize off-site discharge.  The stormwater outfalls were removed as part of the first 
phase of the soil remedial action in 1999.  

Two major spills have reportedly occurred at the site; a 50,000-gallon creosote release in 
the tank farm area in approximately 1950 and a large spill of an unspecified volume of 
creosote from a tank car near the tank farm in 1956.  

Sludge from site processes was disposed at an unknown off-site location until 1968.  
From 1968 to at least 1973 residues from the retorts, oil/water separator, and evaporators 
were disposed on-site in the former waste disposal area (FWDA) in the western portion 
of the site.  Beginning in 1972 wood preservative sludge was placed in metal containers 
that were stored on site in the FWDA.  After 1978 wood preservative sludge was shipped 
to Chem-Security System, Inc., a permitted hazardous waste disposal facility near 
Arlington, Oregon.  In 1981 the hazardous waste storage area was secured with a fence 
and lock and a manifest system was implemented to comply with hazardous waste 
regulations.

Concrete walls and slabs were built around the ACZA (ammoniacal copper zinc 
arsenate) process and storage facilities in 1980 to prevent spills from entering the soil.  
The retorts and retort openings were lined with concrete, but the integrity of the concrete 
was not verified. The creosote lines and other pipelines passed through a concrete under-
ground walkway that extended from the tank farm to the retort building.  In 1985 two feet 
of soil and sludge were excavated from the tank farm and shipped to a hazardous waste 
landfill.  Visibly contaminated soil remained at the tank farm.  

Site investigations have revealed many releases of wood-treating chemical compounds to 
soils, groundwater and sediments as a result of these operations.  Contaminants detected 
include polynuclear aromatic hydrocarbons (comprising 85% of the creosote), PCP, 
arsenic, chromium, copper, zinc and dioxins/furans.  Three main contaminant sources 
existed at the site:  the FWDA which is located in the western corner of the site adjacent 
to the Willamette River and was characterized by a large depression where waste oils, 
retort sludges and wastewater were disposed over a period of several years;  the CPA 
which is located in the center portion of the cite and is where retorts, PCP mixing shed 
and ACZA storage areas were formerly located; and the TFA which is located in the 
south-central portion of the site and is the former location of the main tank farm, creosote 
storage tank and several other wood treatment process-related tanks or process areas.
Releases from these source areas, in particular the TFA and FWDA, in the form of 
insoluble wood-treating contaminants or non-aqueous phase liquids (NAPL) have 
significantly impacted subsurface soils, groundwater and sediment.  Remedial 
investigations identified two large NAPL plumes that were migrating to the river and 
impacting surface water and sediments. 

Regulatory History 

The McCormick & Baxter Creosoting Company began environmental investigations of 
their property in 1983.  Based on those investigations, DEQ entered into a Stipulated 
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Order with McCormick & Baxter Creosoting Company in 1987 requiring the 
implementation of corrective actions.  Corrective actions included the installation and 
operation of a groundwater extraction and treatment system, construction of drip pads in 
retort areas, construction of covered storage areas for treated wood, and collection and 
treatment of stormwater.  In December 1988 the McCormick & Baxter Creosoting 
Company filed for Chapter 11 bankruptcy, and in 1990 DEQ assumed responsibility for 
completing the investigations and cleanup activities at the site.  In October 1991 the 
McCormick & Baxter Creosoting Company ceased operations. 

DEQ began the Remedial Investigation and Feasibility Study in 1990 and issued a public 
notice of a proposed cleanup plan in January 1993.  DEQ elected not to finalize the 
proposed remedial actions at the site due to the proposed addition of the site to the 
National Priorities List (NPL) by EPA in June 1993.  The McCormick & Baxter 
Creosoting Company site was added to the NPL on June 1, 1994.  DEQ completed a 
revised Feasibility Study in 1995. 

DEQ and EPA entered into a Superfund State Contract (SSC) in May 1996.  The SSC 
documents the responsibilities of DEQ as the lead agency and EPA as the support agency 
during the remedial action.  Among other items, the SSC specifies cost sharing between 
DEQ and EPA.  The SSC was most recently amended in February 2005. 

Additional regulatory background information on the McCormick & Baxter Superfund 
Site can be found in the following documents: 

Record of Decision, McCormick and Baxter Creosoting Company Portland Plant, 
Portland, Oregon, EPA and DEQ, March 1996. 
First Five-Year Review Report,  McCormick and Baxter Creosoting Company 
Superfund Site, Portland, Multnomah County, Oregon, EPA and DEQ, September 
2001.
Explanation of Significant Difference (OU3 – Final Groundwater), McCormick 
and Baxter Creosoting Company Superfund Site, Portland, Multnomah County, 
Oregon, EPA and DEQ, August 2002. 
Preliminary Construction Summary Report, McCormick and Baxter Creosoting 
Company Superfund Site, Portland, Multnomah County, Oregon, EPA, 
September 2005. 

Removal Actions 
Removal Actions were completed by DEQ under State cleanup rules prior to site listing 
on the National Priority List (NPL) and under Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) authority between site listing and issuance 
of the Record of Decision (ROD).  These actions included: 

Installation of a fence around the McCormick & Baxter Creosoting Company site 
to control access. 
Placement of warning buoys along the river and posting of warning signs on the 
fence.
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Mitigation of potential off-site migration of contaminated airborne particulates 
through dust control measures such as grass seeding and limitation of site traffic. 
Storm water containment through diversion and collection of storm water in retort 
sumps. 
Maintenance, sale and transfer of remaining wood-treating chemicals. 
Demolition and off-site disposal of several site structures and materials, including 
the sale and removal of salvageable equipment and materials from the site. 
Removal of asbestos material from retorts and buildings and recycling or disposal 
of chemicals stored in the laboratory. 
Disposal of 151 drums of wood-treating process waste. 
Treatment of approximately 400,000 gallons of storm water collected from retort 
sumps and discharge to the Willamette River. 
Collection and analysis of approximately 650 soil samples to identify the most 
highly contaminated areas for initial removal actions. 
Excavation and off-site disposal of approximately 377 tons of contaminated soil 
from three "hot spot" areas. 
Installation of an interceptor trench downgradient of the tank farm area to recover 
light nonaqueous-phase liquid (LNAPL). 
Dismantling of chemical storage tanks, retorts, and several buildings, and off-site 
disposal of sludges. 
Installation and monitoring of 21 new wells to further delineate the extent of 
NAPL contamination. 
Recovery of NAPL from monitoring and extraction wells.  Starting in 1989 
creosote was purged every week from 5 monitoring wells at the site.  
Approximately 450 gallons were recovered between July 1989 and November 
1991.  By February 1995 more extraction wells had been added to the system and 
approximately 1,800 additional gallons of creosote had been removed. 
Installation of a fully automated pilot-scale wastewater treatment system to 
separate NAPL and treat groundwater removed through total fluid extraction 
efforts in the TFA.  Wells in the FWDA were used for pure-phase NAPL 
extraction and were not connected to this treatment system.  The treatment system 
in the FWDA consisted of an oil/water separator, an in-line anthracite/clay filter, 
two granulated activated carbon units, and a metals treatment unit. 
Modification in 1994 of the fully automated TFA system to a 40 hour per week 
system.  The fully automated system required constant monitoring and temporary 
shutdown of the extraction system to minimize recovery of groundwater.  Field 
data collected between 1992 and 1994 indicated that weekly pumping yielded as 
much NAPL as the fully automated system. 

Remedy Selection 

In March 1996 EPA and DEQ issued one ROD for the site to address several different 
media: contaminated soil, groundwater, stormwater, and Willamette River sediment.  The 
selected remedy required the following media-specific actions to mitigate the principal 
threats at the site:   
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1. Excavation and biological land treatment of the most highly contaminated PAH 
and PCP contaminated soil, stabilization of the most highly contaminated arsenic-
contaminated soil and consolidation and capping of treated soil. 

2. Enhancement of the existing groundwater and NAPL extraction and treatment 
system to remove NAPL and hydraulically control contaminated groundwater in a 
limited area in the immediate vicinity of the extraction wells.   

3. As a contingency remedy, installation of a vertical subsurface barrier wall in the 
event that mobile NAPL cannot be reliably controlled using hydraulic methods. 

4. Sediment capping. 
5. Monitoring.
6. Institutional controls. 

In March 1998 an amended ROD was issued by EPA and DEQ to change a component of 
the selected remedial action for contaminated soil.  The soil remedy in the original 1996 
ROD called for excavation and on-site biological treatment.  After the ROD was signed, 
DEQ initiated additional soil sampling for remedial design.  This sampling found that 
dioxin contamination was more widespread than the previous analyses indicated.  
Accordingly, DEQ and EPA reevaluated the remedy and subsequently selected an 
alternative, which called for removal and off-site disposal of shallow soil with 
concentrations above designated action levels and capping the remaining contaminated 
soil.

In August 2002 EPA and DEQ issued an "Explanation of Significant Differences" (ESD) 
explaining the decision to implement the contingency remedy for groundwater as 
specified in the 1996 ROD.  The groundwater remedy selected in the ROD included a 
contingency for installing an impermeable subsurface barrier wall in the event that either 
(1) NAPL could not be reliably contained using hydraulic methods or (2) the barrier wall 
improves the overall cost-effectiveness of the groundwater remedy.  DEQ and EPA 
determined that NAPL had not been contained using groundwater/NAPL extraction and 
recovery measures, and concluded that hydraulic control of NAPL or groundwater had 
not been established in either the TFA or the FWDA.  To implement the contingency 
plan, DEQ and EPA selected a fully encompassing, impermeable subsurface barrier wall 
alignment surrounding the TFA and the FWDA, and a riverfront alignment located along 
the ordinary high-water mark of the Willamette River. 

Remedial Actions 

Following is a summary of Remedial Actions implemented by DEQ under CERCLA 
authority following issuance of the ROD, ROD Amendment, and ESD. 

Soil Removal

The purpose of the soil remedy selected in the amended ROD was to eliminate the 
potential for future human contact with soil less than 4 feet in depth that has contaminant 
concentrations above removal action levels (i.e., “principal threat” or “hot spot soil”).
Action levels for contaminated soils were defined for excavation and off-site disposal for 
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arsenic, pentachlorophenol and total carcinogenic polynuclear aromatic hydrocarbons 
(cPAHs).  These action levels indirectly addressed the removal of dioxins/furans by 
assuming their presence predominantly in the same areas where elevated concentrations 
of PCP and PAHs are found in soil. 

Soil excavation activities were performed from February through May 1999 and 
effectively eliminated the presence of the contaminated soils above removal action levels.  
In several major source areas excavation proceeded to depths of 8 to 10 feet.  
Approximately 32,604 tons of contaminated soil and debris were excavated and disposed 
offsite at permitted landfills.  A total of 33,128 tons of clean sand was imported from an 
off-site quarry to back fill the excavation pits.

Documentation, record drawings, and a detailed summary of the soil removal 
construction activities are provided in Phase 1 Soil Remedial Action Summary Report (E 
& E, 1999). 

Upland Soil Cap 

The selected soil remedy requires capping upland areas where residual soil contamination 
remains above human health and ecological risk-based protective levels.  Documentation, 
record drawings, and a detailed summary of the upland soil cap construction activities are 
provided in Upland Soil Cap Construction Summary Report (E & E, 2006). 

Construction activities for the upland soil cap were performed between March and 
September 2005 and included the following major components:  demolition and off-site 
disposal of existing structures and infrastructure; reinstallation of key support facilities; 
construction of an impermeable cap within a 14.7-acre portion of the subsurface barrier 
wall (the barrier wall is described under Remedial Actions for the Groundwater Operable 
Unit); and construction of an earthen soil cap outside of the impermeable cap.   

Demolition and removal were conducted from May through June 2005 and included the 
removal of all remaining structures and disposal of the generated waste in a State-
approved disposal facility.  All existing water, gas, and electrical utilities were removed 
or abandoned.  Fire hydrants were removed and any associated piping was grouted to 
prevent preferential flow paths, and water lines were capped.  Demolition items were 
salvaged, scrapped, or disposed of as non-hazardous waste or hazardous waste.  Concrete, 
creosote-contaminated steel and asbestos-containing water pipe was also buried on site.
All on-site burial locations were surveyed.   Twenty groundwater monitoring wells were 
abandoned.

Support facility construction was conducted from March to July 2005 and included the 
reinstallation of a 0.8-acre paved entrance road and parking area; construction of a 25-
foot by 40-foot shop building; and reinstallation of electrical, telephone, and water 
services.
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A Resource Conservation and Recovery Act (RCRA) type impermeable cap was 
constructed over the entire 14.7-acre area inside of the barrier wall, excluding the riparian 
zone bordering the river.  Capping of the riparian zone had been completed in 2004 as 
part of the sediment cap construction.  The purpose of the impermeable cap is to 
minimize infiltration of rainwater into the contaminated areas within the wall.  The 
impermeable cap is composed of the following materials (listed from bottom to top): 

8,000 cubic yards of sand used as a leveling layer about 4 inches thick; 
72,000 square yards of high density polyethylene (HDPE) geomembrane liner; 
72,000 square yards of a geocomposite plastic ‘fabric’ that allows water to flow 
laterally; 
47,000 cubic yards of sand of varying depths to allow for drainage; 
12,000 cubic yards of 4-inch-minus crushed rock forming a screened biotic barrier 
layer approximately 6 inches thick; 
72,000 square yards of geotextile filter fabric; 
24,000 cubic yards of topsoil placed approximately 9 to 12 inches in depth; and 
20 species of native grasses to provide a diverse and sustainable herbaceous cover 
in order to minimize surface erosion. 

The impermeable cap has a minimum thickness of 29 inches; however, the thickness 
varies because of varying subgrade and the final grade of the site.  The sand drainage 
layer increases in depth to create the grades necessary to achieve site drainage.  The 
maximum thickness of the cap is approximately 7 feet, which includes a 4-inch sand 
leveling layer, a 62-inch sand drainage layer, a 6-inch rock biotic barrier, and 12 inches 
of topsoil.

The impermeable cap also consists of a subsurface drainage system above the HDPE 
liner to collect storm water percolating through the upper soil, rock, and sand layers of 
the cap.  Storm water is collected in the geocomposite fabric and perforated piping and 
conveyed by gravity flow through conveyance piping to an outfall structure which 
daylights at the Ordinary High Water (OHW) level of the Willamette River (i.e., 19 feet 
above the National American Vertical Datum [NAVD]). 

An earthen soil cap, consisting of a 2-foot layer of imported top soil, was installed over 
18.9 acres of the site outside of the barrier wall area excluding the gravel entrance road 
and parking area.  The purpose of this cap is to prevent direct contact with low-level 
contamination remaining in the soils throughout the rest of the site.  The soil layer is 
underlain with a demarcation layer consisting of orange HDPE safety fencing, to provide 
a distinction between the clean soil cap and contaminated soil.  The earthen soil cap was 
seeded with native herbaceous vegetation. 

A storm water management system was also constructed to minimize storm water runoff 
from the site to neighboring properties and the Willamette River.  This system consists of 
a swale that conveys storm water directly to an on-site retention/infiltration pond.  The 
surface of the soil cap is constructed with sloped surfaces (approximately 1% slope) to 
direct surface water runoff towards the drainage swale.   
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A 6-foot high chain-link fence was also reinstalled along the site perimeter.  Along the 
riverfront the fence is located at the top of the bank, inland of the riparian zone.  Gravel 
access roads were constructed around the perimeter of the site (except along the north 
side where the drainage swale is located), with spurs that cross the interior area to allow 
monitoring and maintenance of the site. 

Creosote Recovery

Creosote (i.e., NAPL) recovery began in 1989 as a Removal Action.  Approximately 450 
gallons were recovered between July 1989 and November 1991.  By February 1995 more 
extraction wells had been added to the system and approximately 1,800 additional gallons 
of NAPL had been removed.   

NAPL recovery continued following issuance of the ROD in March 1996.  Through 
March 2004 monthly extraction volumes of NAPL from extraction wells in the TFA and 
FWDA ranged from 0.4 to 73 gallons, with some periods of no extraction.  As of 
February 2006 slightly more than 6,000 gallons of NAPL have been removed from 
groundwater.

Since the McCormick & Baxter Creosoting Company facility was shut down in 1991, 
various extraction methods have been attempted to optimize NAPL recovery.  The goal 
of the extraction was to remove and deplete NAPL pools to residual levels to minimize or 
prevent migration into the Willamette River.  Key NAPL extraction activities are 
summarized below. 

1998:  The treatment system in the TFA was again modified.  Previously, total 
fluids extracted from three wells were conveyed to the former pilot treatment 
system and treated by a DAF system.  This system required extensive oversight 
and was expensive to operate (e.g., chemical costs).  The system operated 40 
hours per week (Monday through Friday) when a technician was on site to 
perform operation and maintenance activities.  To allow for continuous operation 
and to reduce costs and operator requirements, the system was replaced with one 
resembling that employed in the FWDA consisting of an oil/water separator, an 
in-line anthracite/clay filter, two granulated activated carbon units and a metals 
treatment unit.   

1999 & 2000:  The volume of NAPL extracted by the automated systems was 
found to be similar to the volume removed via manual extraction using skimmers.  
In addition, it was determined that manual extraction could be conducted for 
approximately half the cost of operating the automated systems.  Therefore, the 
FWDA and TFA NAPL extraction systems were shut down in September 2000 
and NAPL extraction was continued manually. 

2004 – Current:  Select wells inside and outside the barrier wall are monitored 
weekly for the presence and thickness of NAPL.  NAPL is extracted weekly from 
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interior and exterior wells if the thickness is greater than 0.4 feet.  NAPL recovery 
is continuing until the effectiveness of the barrier wall and sediment cap has been 
verified.

Subsurface Barrier Wall

As required by the ESD, a fully encompassing, impermeable subsurface barrier wall was 
designed and installed to meet the remedial action objective of minimizing NAPL 
discharges to the Willamette River and sediment to protect human health and the 
environment.  The alignment of the wall surrounding the TFA, CPA, the FWDA, and 
along the riverfront at the OHW of the Willamette River was designed to cut off the 
upgradient sources of dense non-aqueous phase liquid (DNAPL) and LNAPL in the TFA 
and FWDA and prevent NAPL migration from these areas to the river. 

The majority of the subsurface barrier wall was constructed from April through 
September 2003 with the exception of eight sheet piles that met refusal before achieving 
design depth.  The resulting gaps were pressure grouted in July 2004.  Documentation, 
record drawings, and a detailed summary of the barrier wall construction activities are 
provided in Remedial Action Construction Summary Report, Combined Sheet Pile and 
Soil-Bentonite Barrier Wall (E & E, 2004).

The barrier wall was constructed to fully encompass approximately 17.8 acres of NAPL 
impacted groundwater and the main contaminant source areas at the site, including the 
TFA and FWDA.  The total length of the wall is 3,792 linear feet and the depth varies 
from approximately 45 feet below ground surface (bgs) to 80 feet bgs to account for 
differences in the topography and soil profile at the site.

Approximately 1,440 feet of the barrier wall along the bank of the Willamette River were 
constructed using steel sheet piles.  Installation methods involved a panel-driving 
technique, which consisted of setting and partially driving six to eight sheet pile pairs (a 
panel).

Approximately 2,355 linear feet of soil-bentonite barrier wall were installed to depths of 
up to 80 feet bgs to the side and upgradient of the primary contaminant source areas.  The 
excavated trench was held open using a slurry mix of bentonite and water, which was 
later displaced by the denser soil-bentonite mixture.  The mixing operation occurred 
concurrently with excavation within the wall’s perimeter.  The soil-bentonite mixture 
consisted of soil excavated from the trench, slurry from the trench, imported clayey soil, 
and dry bentonite.  The mixing and placement were accomplished by an excavator and 
bulldozer.

The segment of wall between the Willamette River and the TFA (approximately 900 
linear feet) is keyed into a silt aquitard and extends to a depth of approximately 70 to 80 
feet bgs.  The segment of barrier wall between the Willamette River and Willamette Cove 
and the FWDA (approximately 1,100 linear feet) is a “hanging wall” because deeper soil 
in this area consists of interbedded sand and silt lenses with no continuous, competent 
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aquitard to key into.  This segment of the wall extends to a depth of 70 to 80 feet bgs.
The segment of the wall located upgradient and side gradient of the TFA and FWDA 
(1,800 linear feet) is keyed into the silt aquitard and has a depth of 45 feet bgs.  

Although the barrier wall segment located downgradient of the FWDA does not key into 
a continuous, competent aquitard, this segment of the wall was extended to such a depth 
that DNAPL migration toward the river will be substantially retarded.

Review of NAPL Recovery Innovative Technologies

The 1996 ROD required pilot testing to evaluate innovative technologies, such as 
surfactant flushing, to increase the effectiveness of NAPL removal.  This requirement 
was modified in the 2002 ESD because NAPL accumulations on site (at that time) 
appeared to be decreasing and there were concerns that, in the absence of containment, 
the pilot tests could mobilize NAPL and increase discharges to the river.

DEQ, through its contractors, GeoEngineers Inc. and Aquifer Solutions Inc., prepared a 
technical memorandum that develops and evaluates several innovative technologies and 
presents a cost-benefit analysis of the most promising innovative technology for 
enhanced NAPL extraction, the current method of NAPL recovery, and additional 
capping of potential seeps with Organoclay (capping with Organoclay is discussed under 
the Sediment Operable Unit).  The evaluation of innovative technologies utilizes two 
general criteria: effectiveness and implementability at the site.  The following 
technologies were developed and evaluated in the report: six-phase soil heating; dual-
phase extraction or bioslurping; dynamic underground stripping and hydrous pyrolysis 
oxidation; in situ flushing; waterflood oil recovery; hydrogen peroxide in situ 
bioremediation; and membrane filtration system.  The cost-benefit analysis considers the 
cost to construct, operate, and decommission the most promising innovative technology, 
and these costs associated with the existing system for NAPL recovery; and a scenario 
where no further NAPL recovery is performed and potential seepage of NAPL is 
contained by the targeted use of additional Organoclay. 

At this time, no additional construction is foreseen.  However, as part of the Five Year 
Review, the results of this or future evaluations will be considered for opportunities to 
improve the long-term protectiveness or cost efficiencies of the selected remedy. 

Sediment Cap

The selected sediment remedy required capping areas that contain contaminant 
concentrations above human health and ecological risk-based protective levels or that 
exhibit significant toxicity to biological organisms in the near surface.  Documentation, 
record drawings, and a detailed summary of the sediment cap construction activities are 
provided in Remedial Action Construction Summary Report Sediment Cap (June 2004 
through November 2004) (E & E, 2006a) and the Remedial Action Construction 
Summary Report Sediment Cap Completion (August 2005 through October 2005) (E & E, 
2006b).
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Construction activities during the sediment cap implementation consisted of the 
following major components:  removal of approximately 1,630 pilings, bulkhead and 
dock remnants, in-water debris, a derelict barge in Willamette Cove, and other 
Willamette Cove features; construction of a multi-layer sediment cap using sand, 
organoclay, and armoring; monitoring well abandonment and modification; bank 
regrading; and disposal and demobilization. 

The sediment cap footprint encompasses approximately 23 acres.  Its shoreward 
boundary extends along the shoreline from the south end of the property downstream into 
Willamette Cove to the north.  Its riverward boundary at the furthest offshore location 
extends into the Willamette River to an approximate elevation of -40 feet NAVD, outside 
of the limits of the USACE-designated navigational channel, and to 16 feet deep in 
Willamette Cove.  The cap consists of a 2-foot thick layer of sand layer over most of the 
cap footprint with a 5-foot thick layer of sand over several more highly contaminated 
areas.  Approximately 131,000 tons of sand was placed from July 7 through October 28, 
2004.

Within the cap footprint were areas of known NAPL migration (e.g., seep areas).  In the 
Willamette Cove and TFA NAPL seep areas, the cap incorporated 600 tons of organoclay 
to prevent breakthrough of the NAPL through the cap.  Organoclay is bentonite or 
hectorite clay that has been modified to be hydrophobic and to have an affinity for non-
soluble organics.

The sediment cap incorporated different types of armoring to prevent erosion of the sand 
and organoclay layers.  The specific armoring material and where it was installed was 
dependent on the expected hydraulic and physical environments (e.g., currents, wave 
energy, erosive energies, etc.).  Articulating concrete block (ACB) mats were installed 
along the shore and in shallow water where erosive forces would be the greatest due to 
wave action.  ACB is individually formed interlocking concrete blocks.  Rock armor 
included 6-inch-minus, 10-inch-minus, and riprap.  All shallow water 10-inch-minus and 
ACB armoring layers were underlain with a woven geotextile fabric and 4-inch thick 
layer of 3-inch-minus filter rock.  This fabric and rock was installed to hinder the 
migration of the sand through the larger and more porous armoring layer or layers. 

ACB installation began on July 7, 2004, and proceeded from the downstream end of the 
site in the Willamette Cove to the upstream work limits.  Installation of ACB mats was 
allowed only after the subgrade, including sand cap and gravel filter layer, was verified 
by DEQ’s construction oversight contractor. The ACB installation was completed on 
October 28, 2004. 

The 6-inch-minus rock was basalt and/or andesite.  Approximately 23,250 tons of 6-inch-
minus cobble were placed over the sand cap and as edge treatment where the 6-inch-
minus cobble areas abutted the ACB.   



McCormick & Baxter Creosoting Co.  BA Addendum O&M
Superfund Site, Portland, Oregon Page 17 May 2006 

The 10-inch-minus rock used as armoring is also comprised of angular basalt and/or 
andesite.  Approximately 23,300 tons of 10-inch-minus rock was placed in the near-shore 
embayment.   

The riprap material used for construction of the boulder clusters and the rock mound is 
composed of durable angular boulders less than 3 feet in diameter.  Approximately 558 
tons of riprap was placed along the shoreline and on an offshore shoal between the 
embayment and the river at the McCormick & Baxter Creosoting Company site.  Each 
boulder cluster consisted of six to seven boulders.

As a result of the sediment cap construction 18 monitoring wells were abandoned and 36 
monitoring wells were modified in accordance with Oregon Water Resources Department 
(OWRD) requirements (e.g., boreholes were over-drilled and grouted with bentonite).

A 6-acre riparian zone was created by regrading the riverbank, placement of a 
demarcation layer, placement and grading of two feet of imported clean fill (topsoil), 
placement of a turf reinforcement mat, and hydroseeding with native grasses.   

During initial construction of the sediment cap, two City of Portland pressurized sewer 
lines were found exposed within the sediment capping area.  The City of Portland was 
informed of the situation, and a no-work zone was established along a 120-foot swath of 
the sewer lines.  These lines were stabilized by the City in July 2005.  Construction of the 
sediment cap was resumed in August 2005 and completed in October 2005 and consisted 
of the following major components:  placement of 8,950 tons of sand, 460 tons of 3-inch-
minus filter rock, 1,711 tons of riprap, 2,850 tons of 6-inch-minus rock and 1,240 tons of 
10-inch-minus rock.  The riprap material was used in place of the ACB to provide 
stability against wave action along steep portions of the shoreline between elevations of 
approximately +8 NAVD to -2 NAVD.  Construction activities also included the 
installation of 24,150 square feet of organoclay mats.  These mats were placed in three 
areas along the shoreline: under the Burlington Northern Railway Bridge (6,000 square 
feet), downstream of the previously organoclay capped TFA seep (150 square feet), and 
upstream of the previously organoclay capped TFA seep (18,000 square feet).  The 
organoclay mats were covered with sand and rock armoring.    
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3. DESCRIPTION OF THE PROPOSED ACTION

The proposed action addressed in this BA is the O&M of the soil cap, sediment cap, and 
groundwater remedy through September 2011.  The anticipated O&M activities are 
discussed in the paragraphs below.

The results of these O&M activities through this five year period will be evaluated as part 
of the Five-Year Review Report to be issued by the DEQ and EPA in October 2011.  The 
O&M Plan will be updated following this Five-Year Review and subsequent Five-Year 
Reviews in order to assure the remedies are operated and maintained in a manner that is 
protective of human health and the environment. 

Description, Frequency and Duration of Soil Cap O&M 

O&M of the soil cap consists of monitoring, vegetation maintenance, and potential 
unplanned maintenance.  Monitoring activities for the soil cap include visual inspections 
of the cap surface, stormwater conveyance system, security fencing, and warning signs.  
The soil cap is designed to be generally maintenance free except for maintaining the 
native vegetation.  Vegetation maintenance will include irrigation of the trees and shrubs 
(i.e., stormwater swales shrub areas, pond sideslopes shrub areas, natural tree/shrub areas, 
upper riparian area and lower riparian area) through summer 2008, mowing of open 
space/grasslands, manual removal of invasive plant throughout the site, and targeted 
application of herbicides to problem areas throughout the site.  Figure 4 provides the 
locations and sizes of the vegetated areas.  Vegetation maintenance, including the 
targeted application of herbicides, was addressed in EPA’s BA for construction of the 
sediment cap (EPA 2003) and in the subsequent Biological Opinion issued by the NMFS 
(2004).  The conclusions of this earlier consultation are carried into the O&M BA in 
order to provide context and consistency with the other O&M activities.  For a detailed 
description of vegetation maintenance see Appendix A of the 2003 BA.  Unplanned 
maintenance work may include repairs of the fence, replacement of warning signs, gravel 
roads, filling of potential animal burrows dug into the earthen cap, removal of sediments 
from manholes, and replanting of unsuccessful trees and shrubs. 

The frequency of these O&M activities over the first five years of O&M is provided in 
the following table. 

Description and Frequency of Soil Cap O&M Activities through September 30, 
2011.

O&M Activity Frequency 
Monitoring:

Inspection of cap surface 
Inspection of stormwater 

Monthly
Monthly
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conveyance system 
Inspection of security fencing 
Inspection of warning signs 

Monthly
Monthly

Vegetation Maintenance:
Irrigation
Mowing open grass areas 
Manual removal of invasive plants 
Targeted application of herbicides 

Summer 2007 and 2008  
Annually
Annually
Biannually (April and September) 

Unplanned Maintenance – such as: 
Repairs of fence 
Replacement of warning signs 
Repairs of gravel roads 
Filling of potential animal burrow 
into the earthen cap 
Removal of sediments from 
manholes  

As needed 
As needed 
As needed 
As needed 

As needed 

Equipment requirements for monitoring of the soil cap include a site vehicle for 
inspecting the 41 acre soil cap, perimeter fencing, warning signs and vegetation.  Survey 
equipment, such as GPS, will be needed.  Inspections likely will be performed by 
contractors under oversight of DEQ staff.

Although routine maintenance is not anticipated for the soil cap, unplanned repairs may 
be needed.  The nature of any repairs will determine the equipment and material 
requirements.   These repairs likely could be performed by a contractor with general 
construction capabilities.  Any substantial repairs, such as those requiring the 
impermeable cap to be breached or repaired, will be detailed in work plan prepared prior 
to performing this activity.  The work plan will provide technical specifications and 
drawings sufficient to assure that this work is performed appropriately and by qualified 
personnel.

Materials needed for potential maintenance include those materials used to construct the 
soil cap: geomembrane, geocomposite, perforated piping, sand, biotic rock (3-inch-minus 
rock), 10-inch-minus rock, filter fabric, topsoil, fencing, road gravel, etc.  Sand, 3-inch-
minus rock and 10-inch-minus rock, 24-inch-minus rock and road gravel have been 
stockpiled on site.  If these materials are inappropriate or insufficient for the repair, 
additional materials will be imported to address minor and routine cap integrity or soil 
erosion problems.  Any imported soil will be certified by DEQ as meeting the 
requirements for “clean fill” under Oregon regulations. 
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Description and Duration of Sediment Cap O&M 

O&M of the sediment cap consists of monitoring and potential unplanned maintenance.2
Monitoring activities for the sediment cap include visual inspections of warning buoys 
and near shore areas, multibeam bathymetric surveys and side scan sonar surveys of 
deeper areas, and diver inspections of anomalies in areas of concern identified from the 
bathymetry and sonar surveys.  Monitoring activities also include collection of samples 
from surface water, subarmoring pore water, flux chambers, crayfish, sculpins, clams if 
available and organoclay cores.  Although the sediment cap is designed to be generally 
maintenance free, unplanned maintenance work may include the replacement of warning 
buoys, placement of additional armoring due to erosion and placement of additional 
organoclay if new releases of creosote are discovered or if the existing organoclay 
become saturated with creosote.  Any new organoclay would require armoring.      

The frequency of these O&M activities over the first five years of O&M is provided in 
the following table. 

Description and Frequency of Sediment Cap O&M Activities through
September 30, 2011 

O&M Activity Frequency 
Monitoring

Inspections of warning buoys 
Inspections of near shore areas 

Multibeam bathymetric surveys 
Side-scan sonar surveys 
Diver inspections of deep water 

Monthly
Weekly (August - October) 
otherwise monthly 
Annually through May 2010 
Annually through May 2010 
Annually through 
Spring/Summer 2010 

Sampling  
Surface water, pore water, flux chamber

Crayfish, sculpin, clams, possibly lamprey  

Organoclay cores 

Biannually (May and 
September) through 2010 
Annually through 
September 2010 
Performed in September 
2010

Unplanned Maintenance – such as: 
Replacement of buoys  As needed 

2 Monitoring and maintenance of the riparian zone is addressed as part of the soil cap. 
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Additional armoring placement 
Additional organoclay capping

As needed 
As needed 

Equipment requirements for monitoring of the sediment cap include sampling tubes and 
containers, pumps and probes, flux chambers, use of boats and survey equipment such as 
GPS.  Inspections and sampling will likely be performed by contractors under oversight 
of DEQ staff.  Divers will be needed to perform inspections and assist with sampling in 
deep water locations.  Special analytical procedures will be needed to achieve the desired 
detection limits.  Inspections and sampling likely will be performed by contractors under 
oversight of DEQ staff.

Although routine maintenance is not anticipated for the sediment cap, unplanned repairs 
may be needed.  The nature of any repairs will determine the equipment and material 
requirements.   These repairs likely would need to be performed by a contractor with 
expertise in marine construction.  Any substantial repairs will be detailed in work plan 
prepared prior to performing this activity.  The work plan will provide technical 
specifications and drawings sufficient to assure that this work is performed appropriately 
and by qualified personnel. 

Materials needed for potential maintenance include those materials used to construct the 
sediment cap: sand, organoclay, filter gravel (3-inch-minus rock), ACB, 6-inch-minus 
rock, 10-inch-minus rock, riprap, etc.  Sand, 3-inch-minus rock, ACB, 10-inch-minus 
rock, riprap and road gravel have been stockpiled on site.  If these materials are 
inappropriate or insufficient for the repair, additional materials will be imported.  Further 
discussion of several hypothetical repair scenarios for the sediment cap is provided later 
in this section.     

Description and Duration of GW O&M 

O&M of the groundwater remedies consists of NAPL recovery, groundwater elevation 
monitoring, and groundwater sampling.  Figure 5 provides the locations of the 
groundwater monitoring and extraction wells.  Equipment maintenance and maintaining 
utilities service (electric, water, and telephone) is also covered under the groundwater 
O&M.

The frequency of these O&M activities over the first five years of O&M is provided in 
the following table. 

Description and Frequency of Groundwater O&M Activities 
through September 30, 2011 

O&M Activity Frequency 
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NAPL Recovery3

Extraction of Exterior Wells 
Extraction of Interior Wells  

Weekly
Weekly

Groundwater Monitoring
Downloading continuous water level data 
loggers
Manual water level measurements 
NAPL gauging (site-wide) 

Quarterly

Quarterly
Quarterly

Groundwater Sampling  
Site-wide 
Infiltration pond

Performed in May 2010 
Quarterly through 
September 2007 – annually 
through 2010 thereafter 

Equipment Maintenance  
Interface probes, pumps, vehicle, data 
loggers/transducers, etc. 

As needed 

Utilities Service  
Water, electric, phone, alarm, solid waste, 
toilet

Continuous

Equipment requirements for NAPL gauging and extraction include an interface probe for 
determining the thickness of NAPL within a well, pumps and bailers for extracting 
NAPL, a generator and compressor for operating the pumps, a utility vehicle for 
transporting the equipment and waste products, a shop building for storing the equipment, 
and a contained storage area for storing the extracted creosote prior to off-site disposal.
Equipment requirements for groundwater include water level indicators, pumps, bailers 
and containers.  NAPL extraction and groundwater monitoring will likely be performed 
by contractors under oversight of DEQ staff.

Hypothetical Repairs to the Sediment Cap 

As discussed previously, the soil and sediment caps are designed to be relatively 
maintenance free and should not require substantial repairs.  However, two components 
of the remedy are more susceptible to damage and are the focus of ongoing monitoring.  
The armoring layer of the sediment cap is susceptible to damage by wave action, 
scouring of the armoring by river currents, and gauging of the armoring by submerged 

3 NAPL extraction termination criteria are met when recovery efficiency reaches a point of diminishing 
returns in comparison to historical recovery yields and in consideration of recovery cost versus volume.   
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logs and commercial vessels (anchoring).  The chemical isolation layer of the sediment 
cap is susceptible to damage by unanticipated releases of mobile NAPL from the 
underlying contaminated sediments or continued seepage of mobile NAPL from upland 
sources.  These releases of NAPL are possible as a result of saturation of the existing 
organoclay caps or through portions of the sediment cap where organoclay was not 
utilized.

Repairs to the sediment will need to be performed in a timely manner in the event that the 
armoring layer becomes damaged or the chemical isolation layer fails to contain NAPL.
The following discussion outlines three hypothetical scenarios for performing these 
repairs:

Additional Armoring Placement
Corrective measures to address damage to the armoring layer would consist of placing 
additional armoring over the damaged area.  If it is determined that the damage resulted 
from wave action or river currents, the size of the armoring material would be increased.  
For example, the 10-inch-minus rock within the embayment area would be up-sized to a 
24-inch-minus rock (i.e., riprap).  The repair would be performed to as small of an area as 
determined to be susceptible to damage.  For evaluation in this BA, it is assumed that the 
repair area may extend 30 feet along the shoreline and 10 feet away from the shoreline to 
encompass an area of 300 square feet (see Section 4 for duration discussion).  It also is 
assumed that the existing elevation of the repair area is +8 to -10 feet NAVD.  The repair 
material would consist of: 

12-inch layer of 6-inch-minus rock or 12-inch-minus rock in elevations deeper 
than -5 feet NAVD; 
12-inch layer of 12-inch-minus rock in areas shallower than -5 feet NAVD; or 
24-inch layer of riprap in exposed or steep sloping areas shallower than -5 
NAVD.

Under this scenario, the beachfront or river bottom elevation would rise by approximately 
1 to 2 feet, and a total volume of 11 to 22 cubic yards of rock would be added to the 
beachfront or river bottom.  If sizing of the armoring is increased, the sediment structure 
would change to that of a larger rock size (i.e., riprap instead of 10-inch-minus rock).    

Additional Organoclay Capping Along Beachfront 

Intermittent releases of NAPL may be discovered along the beachfront in the vicinity of 
the former NAPL seep areas within Willamette Cover and Willamette River.  These 
releases may coincide with gas ebullition which is more prevalent during the summer and 
fall when river levels are at annual lows and during the low tide cycles.

Corrective measures to address these releases would consist of the additional placement 
of organoclay and armoring over existing river bottom elevations of +8 to +2 feet NAVD.  
The repair area may extend as much as 300 feet along the shoreline and 100 feet away 
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from the shoreline to encompass an area of 300,000 square feet.  The repair cap would 
consist of the following components from bottom to top: 

6-inch layer of sand placed directly on the river bottom;  
6-inch layer of organoclay or ½-inch layer of organoclay mats; 
12-inch layer of sand; 
4-inch layer of 3-inch-minus filter rock; and 
12-inch layer of 10-inch-minus rock (protected embayment area) or 9-inch layer 
of ACB mats (areas exposed to wave action). 

Under this scenario, the beachfront elevation would rise by approximately 3 feet, and a 
total volume of 33,300 cubic yards of rock and sand would be added to the beachfront.  
No change in sediment structure would occur since the media is currently capped with 
10-inch-minus rock or ACB.    

Likely construction equipment would consist of an excavator, All-Tracks, dozer, loader, 
and crane or forklift.   Prior to installation of the capping materials, a protective layer of 
sand would be placed over existing ACB armoring and other sensitive surfaces.  Sand 
would be delivered to the top of bank by truck and then loaded into the All-Tracks using 
the loader. The All-Tracks would transport the sand to the water and unloaded the sand in 
the general area where it was to be spread. A dozer would spread the sand to a thickness 
of approximately 6-inches over the repair area.  An excavator would reposition any drift 
logs or boulder cluster located within the footprint of the repair area. 

After the sand is placed, the organoclay would be installed with an excavator.  As 
organoclay is placed, it would be covered with a protective layer of sand.  The All-Tracks 
would transport the sand from the top of the bank to the river, and the dozer would spread 
the sand to a thickness of approximately 12-inches. After the sand layer is installed, a 4-
inch layer of 4-inch-minus rock would be installed atop the sand also utilizing the All-
Tracks for transportation and dozer for spreading.  If 10-inch-minus rock is used as the 
final layer, it would be placed in a similar manner to the previous layer.   If ACB is used 
as the final layer, it would be transported by All-Tracks from the top of the bank to the 
river.  A forklift or crane then would be used to place the ACB.  Once installation of the 
organoclay and armoring is complete, access road created from equipment going down 
the bank would be removed and the vegetation would be replanted with native grasses, 
shrubs and trees as specified in the vegetation management plan provided in the 
Biological Assessment for the Sediment Cap (EPA 2003).  

Additional Organoclay Capping in Deep Water

Intermittent releases of NAPL also may be discovered in deep water, potentially beneath 
the Burlington Northern Santa Fe Railway Bridge.  Corrective measures to address these 
releases would consist of the additional placement of organoclay and armoring over 
existing river bottom elevations of -5 to -35 feet NAVD.  The repair area may extend as 
much as 200 feet along the shoreline and 100 feet away from the shoreline to encompass 
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an area of 200,000 square feet.  The repair cap would consist of the following 
components from bottom to top: 

6-inch layer of sand placed directly on the river bottom;  
½-inch layer of organoclay mats; 
12-inch layer of sand; and 
12-inch layer of 6-inch-minus rock. 

Under this scenario, the river bottom elevation would rise by 2 and ½ feet, and a total 
volume of 18,500 cubic yards of rock and sand would be added to the river bottom.  No 
change in sediment structure would occur since the media is currently 6-inch-minus rock.  

Likely construction equipment would consist of a crane barge, material barge, tug, loader 
and dive support boat.  A crane mounted barge equipped with a clamshell bucket would 
be used to place the initial layer of sand.  The organoclay mats would be placed using a 
spreader bar attached to the crane.  Divers would guide the organoclay mats into the 
desired location and use sand bags to temporarily secure the mats.  The following layers 
of sand and 6-inch-minus rock would be placed with the clamshell bucket. Upon 
completion of 6-inch-minus rock placement, the divers would walk the area to ensure 
appropriate 6-inch-minus rock coverage. 
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4. DURATION AND TIMING OF THE ACTION

The O&M activities addressed in this document extend through September 30, 2011.  
These activities would be performed throughout the year over this period as discussed in 
Section 3.   Sampling activities would be performed in the spring, summer and/or fall of 
each year.  Monitoring of the sediment cap surface using multi-beam bathymetry and 
side-scan sonar would occur in the spring of each year.  Diver inspections of the sediment 
cap would occur in the spring or summer of each year.  Any repairs to the sediment cap 
would be performed between July 1 and October 31 of any given year.  These repair 
would take anywhere between one week and four weeks to complete.
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5. DESCRIPTION OF ACTION AREA

An action area is defined by NMFS regulations (50 CFR Part 402) as ‘all areas to be 
affected directly or indirectly by the Federal action and not merely the immediate area 
involved by the action.’ The action area for the proposed action includes the entire 
portion of the Willamette River from RM 8 to the confluence of the Columbia River, 
including the exposed beach and shoreline areas. 

The Willamette River is one of the major rivers in Oregon with a watershed of 12,000 
square miles.  It is a major tributary to the Columbia River, which it joins approximately 
7 miles to the north of the site.  The river is tidally influenced at the project site.

The Willamette River is about 1500 feet wide along the reach of the project site and 
flows to the northwest.  Channel sounding maps produced by the U.S. Army Corps of 
Engineers from January 1991 show a channel width of approximately 600 feet and a 
maximum depth of approximately 55 to 65 feet below NAVD.  There is a 50-foot wide 
embayment along the south portion of the property, with river depths ranging from 0 to 
+10 feet NAVD.  COE maps indicate that there are steep slopes to the dredged 
navigational channel approximately 150 feet offshore (or 300 feet from the embayment 
shoreline).

As described in the US Army Corps’ Portland-Vancouver Harbor Information Package 
(USACE, 2004), maximum monthly stages in the Willamette River at Portland usually 
occur during the winter (December through February and the spring (March through 
June).  Notable maximum monthly stages of 32.2 feet NAVD in February 1996 and 23.5 
feet NAVD in June 1997 indicate the effects that large runoff years on the Columbia 
River have on stage at Portland.  Minimum monthly stages usually occur between July 
and October.  A minimum monthly stage of 6.1 feet NAVD occurred in July of 2001.  
Normally, August or September is the month when minimum monthly stages are most 
likely to occur in the Portland Harbor.  Tidal effects strongly influence monthly river 
stages in the Portland Harbor during the summer and fall in which tidal-induced daily 
stage variations are typically several feet (USACE, 2004).  Figure 6 shows a graph of 
daily average river levels at the Morrison Bridge between 1996 and 2006. 

The City of Portland surrounds the action area.  Most of the shorelines of the Willamette 
and the Columbia Rivers are developed as industrial shorelines, although there are areas 
of greenbelt, residential, and commercial use. 

Historic Conditions  

European settlement of the Willamette Basin in the early 1800s began a history of 
substantial changes to the river ecosystem.  Although some impacts were the result of 
naturally occurring events, the principal impacts in the Willamette Basin are from human 
activities.  The most extensive changes in characteristics of the Willamette River 
occurred as a result of channelization and containment of the main stem (Sedell and 
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Frogatt 1984).  These changes were greatest in the southern half of the river, which 
historically was a braided system of numerous oxbows, sloughs, ponds, and small side-
channels and a broad floodplain with extensive marshlands and riparian gallery forests.
Additional habitat loss occurred due to clearing of the extensive riparian forests and 
draining and filling of wetland habitats (Holland 1994).   

Declining anadromous fish stocks in the Willamette Basin and elsewhere in the Pacific 
Northwest have been attributed to numerous factors, including loss and degradation of 
freshwater and riparian habitat, introduction of non-native fish species; construction and 
operation of dams and their effects on habitat, water flows, temperature predation, 
mortality, and passage; and management of land uses, such as timber harvesting, grazing, 
and agriculture.  Wevers (1994) estimates that approximately 16 million wild salmon and 
steelhead were produced annually in the Columbia Basin (including the Willamette 
Basin) 120 years ago.  This compares to the approximately 2 million produced today, 
about 80 percent of which are hatchery fish.

Like the rest of the Willamette River, the action area once supported extensive braided 
channels, back channels, and marshes.  The braided channels and high sediment load 
were indicative of large seasonal flood events and occasional catastrophic flood events.  
The low-elevation confluence areas likely supported riparian gallery forests, dominated 
by black cottonwood (Populus balsimifera), red alder (Alnus rubra) and red maple (Acer 
macrophylum).  These forests would also be indicative of a dynamic, fluctuating river 
system.   

The variability and unregulated river flow resulted in a myriad of conditions and habitat 
types in the action area.  The river likely carried large loads of woody debris and the 
braided channels provided extensive shallow water habitat with sloping shorelines.  The 
differing bathymetry of the river channel provided pools and backwaters and a variety of 
water temperature conditions.  Adjacent riparian forests and wetlands provided extensive 
organic detritus and also provided habitat for terrestrial insects, birds and wildlife.  
During flooding events, the adjacent riparian areas and wetlands also provided feeding 
and resting areas for migrating fish.   

The action area is unique along the Willamette River because it experiences daily tidal 
fluctuations (lower Willamette River up to Willamette Falls).  This allowed for even 
greater diversity of habitats, including freshwater tidal marshes and forested tidelands in 
the upper reaches of the flood plain.

There are no estimates of habitat loss for this section of the Willamette.  However, the 
extensive filling for urban and industrial development suggests that most of the area 
supported wetlands and riparian forests as well as braided channels, back channels, 
oxbows and other features associated with a dynamic river system. 

Current Conditions
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The lower Willamette River has been altered to accommodate urban development and a 
growing shipping industry.  Development in the harbor has replaced the natural shoreline 
with riprap, bulkheads, and other artificial structures, and sand-beach lagoons.  Because 
of navigational dredging by the U.S. Army Corps of Engineers, the river has a steeply 
sloped, silt and sand bottom. 

Several species of anadromous fishes, including Chinook salmon, steelhead, coho 
salmon, sockeye salmon, American shad, and white sturgeon occur in the area.  Both 
juveniles and adults use the study area as a migratory corridor and as rearing habitat for 
juveniles.  Cutthroat trout are also present, but their abundance is low, particularly in the 
lower Willamette River (Bennett and Foster 1991, NMFS 1999).   
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6. EVALUATING PROPOSED ACTIONS

EPA has focused the following discussion on the listed salmonid species because the 
majority of the work is in migration waters for these species.  An expanded discussion for 
other species of concern is in Section 20 of this document and Section 19 of the June 
2002 BA. 

Section 5 of the June 2002 BA contains a full discussion on the biological requirements 
of federally listed or proposed threatened or endangered species.  This addendum 
incorporates by reference the relevant information in the 2002 Biological Assessment.  
However, since the release of the 2002 BA (EPA 2002), changes have occurred to two of 
the species that were candidate or proposed for listing at the time of the 2002 submittal; 
the Southwestern Washington/Columbia River Sea-run Cutthroat Trout and the Lower 
Columbia River (LCR) / Southwest Washington coho salmon.  In June of 2002, the 
USFWS made a determination that the Southwestern Washington/Columbia River sea-
run cutthroat trout did not warrant listing under the ESA.  The LCR coho salmon was 
listed and is discussed in further detail below, as a supplement to the existing information 
previously provided in the 2002 BA.

On June 28, 2005, the LCR coho salmon was listed as threatened under the ESA (70 CFR 
§37160).  This ESU includes areas within the McCormick and Baxter project area.  
Critical habitat is not yet proposed for designation in this ESU. 

A discussion of the life history for the LCR/Southwest Washington coho salmon ESU in 
the project area was provided in Section 5.1 of the 2002 subsurface barrier wall BA (EPA 
2002).  In the 2005 listing, the LCR ESU was identified as a separate ESU and listed as 
threatened.  The listing status of the Southwest Washington coho salmon ESU remains 
undetermined.  The LCR coho salmon ESU includes all naturally spawned populations of 
coho salmon in the Columbia River and its tributaries, from the mouth of the Columbia 
River up to the Hood (OR) and Big White Salmon (WA) Rivers, and includes the 
Willamette River to Willamette Falls, OR, as well as twenty-five artificial propagation 
programs, including the Eagle Creek National Fish Hatchery on the Clackamas River, a 
tributary to the Willamette River.  The Southwest Washington ESU contains all naturally 
spawning populations of coho salmon from coastal drainages in southwest Washington 
between the Columbia River and Point Grenville.   

Coho salmon in the LCR ESU that migrate through the project area originate in the 
Clackamas River.  Previous analyses indicated that the Clackamas River coho was a 
single population (Good et al., 2005) although earlier work did indicate that a remnant 
native run may exist in the drainage (Cramer and Cramer 1994).  More recent analyses by 
ODFW indicate that there may be two distinct populations; an early run (hatchery origin 
from LCR outside of the Clackamas River basin) and a late run (native origin) (Good et 
al., 2005).  However, there is continued uncertainty over the population structure for the 
Columbia River coho salmon.  Coho salmon in the Clackamas River is one of only two 
extant populations in the ESU (70 CFR §37172). 
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Coho migrate up the Willamette into the Clackamas River from late August through early 
November with two peaks beginning in mid- to late September and in January/February 
(Weitkamp et al., 1995).  Spawning occurs from September through March, dependent 
upon the run timing.  Clackamas River juveniles have been documented to outmigrate 
between February and July and peaked in May and June (Cramer and Cramer 1994).   
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7. BASELINE CONDITIONS IN THE 
WILLAMETTE RIVER

This section describes habitat pathways and indicators important for salmonids in the 
riverine ecosystem.  Riverine habitat is emphasized because of the potential effects of the 
proposed action on this type of habitat.  For the non-salmonid threatened and endangered 
species in the action area, the discussion in this document follows a more narrative 
approach.  The complexities of salmonid life histories and estuarine use warranted a more 
structured approach for the assessment of effects. 

EPA based the following description of potential project effects on a set of ecological 
pathways that may affect listed salmonids by changes in their environment and within the 
action area (NMFS 1999).  EPA considered the ecological pathways of water quality, 
habitat access, habitat elements, channel condition and dynamics, flow/hydrology, and 
watershed conditions to describe the existing baseline condition through a set of 
indicators of these ecological pathways.  These indicators reflect essential features of 
designated critical habitat for salmonids.  Although critical habitat has not been 
designated for coho salmon, many of these features may also be important for the 
conservation of these species.  EPA assessed potential project related changes to the 
existing baseline conditions using the indicators for each pathway.  This allowed EPA to 
draw conclusions about potential impacts on listed salmonids and their critical habitat.
The following is a list of indicators for each of the identified ecological pathways after 
NMFS (1999).  EPA selected these indicators for assessment as they reflected that the 
action area is primarily a migration area for salmonids. No spawning occurs although 
there may be some rearing activity in more protected habitats. 

Indicators of water quality: 
Temperature 
Sediment/Turbidity 
Water contamination 
Sediment contamination  

Indicators of habitat access: 
Physical barriers 

Indicators of habitat elements: 
Large woody debris 
Shallow water habitat 

Indicators of channel conditions/dynamics and flow/hydrology: 
Streambank condition 
Floodplain connectivity 
Change in peak/baseflows 
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Increase in drainage network 

Indicators of watershed conditions: 
Disturbance history 
Riparian reserves 

Section 6 of the June 2002 Biological Assessment contains a full discussion of the 
baseline conditions of the Willamette River with respect to these pathways and 
indicators.  This addendum incorporates by reference the information in the 2002 BA.   
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8. EFFECTS OF THE ACTION

The following sections provide EPA's analysis of the direct and indirect effects of the 
proposed action on the species or critical habitat, together with the effects of other 
activities that are interrelated or interdependent to the action.  These effects are 
considered along with the environmental baseline and the predicted cumulative effects to 
determine the overall effects to the species [50 CFR §402.02].  The separate activities 
making up the proposed action consist of the following: 

Soil Cap Monitoring (i.e., inspection of cap surface, inspection of stormwater 
conveyance system, inspection of security fencing and inspection of warning 
signs)

Soil Cap Vegetation Maintenance (i.e., irrigation, mowing open grass areas, 
manual removal of invasive plants and targeted application of herbicides)4

Soil Cap Unplanned Maintenance (e.g., repairs of fence, replacement of 
warning signs, repairs of gravel roads, filling of animal burrows and removal 
of sediments from manholes) 

Sediment Cap Monitoring (i.e., warning buoys, near shore areas, multibeam 
bathymetric surveys, side-scan sonar surveys and diver inspections of deep 
water)

Sediment Cap Sampling (i.e., surface water, pore water, flux chamber, 
organoclay cores, crayfish, sculpin/clams and possibly lamprey)  

Sediment Cap Unplanned Maintenance (e.g., replacement of buoys, additional 
armoring placement and additional organoclay capping) 

Groundwater Remedy - NAPL Recovery  

Groundwater Monitoring (i.e., downloading continuous water level data 
loggers, manual water level measurements, NAPL gauging (site-wide), 
groundwater sampling) 

EPA determined the effects on the listed, proposed and candidate species by predicting 
changes in baseline condition for each of the indicators.  The EPA’s analysis is discussed 
in the following sections and summarized in Table 1. 

4 Vegetation maintenance, including the targeted application of herbicides, was addressed in EPA’s BA for 
construction of the sediment cap and in the subsequent Biological Opinion issued by the NMFS (2004).  
The conclusion of this earlier consultation are carried into the O&M BA in order to provide context and 
consistency with the other O&M activities. 



McCormick & Baxter Creosoting Co.  BA Addendum O&M
Superfund Site, Portland, Oregon Page 35 May 2006 

9. WATER QUALITY HABITAT INDICATORS

9.1 Temperature

Soil Cap Monitoring.  There would be no change to water temperature as a result of this 
activity. 

Soil Cap Vegetation Maintenance.  There would be no change to water temperature as a 
result of this activity. 

Soil Cap Unplanned Maintenance.  There would be no change to water temperature as a 
result of this activity. 

Sediment Cap Monitoring.  There would be no change to water temperature as a result of 
this activity. 

Sediment Cap Sampling.  There would be no change to water temperature as a result of 
this activity. 

Sediment Cap Unplanned Maintenance.  Repairs to the sediment cap may consist of 
additional armoring placement, additional organoclay capping along the beachfront and 
additional organoclay capping in deep water.  These capping materials would be placed 
in water or along portions of the shoreline exposed at the time of placement because of 
low river stage.

As discussed in EPA’s Biological Assessment Addendum for the Sediment Cap, very 
little research has been done on the changes in water temperature from placing fill 
materials in water (EPA 2003).  It is likely that there is some minimal change in ambient 
water temperature from increased activities (e.g. placement of additional rock) in the 
water column, but not likely of such a magnitude or duration that would result in any 
measurable change. 

After construction, the site would be shallower in depth than existing conditions.  During 
the summer months, this may result in a localized increase in water temperature for the 
cap area. This increase in temperature would not likely be measurable throughout the 
action area, but might result in migrating fish avoiding the project site during the warmest 
parts of the summer months when high temperatures are of concern throughout the lower 
Willamette River.  As such EPA concludes there may be a localized increase in water 
temperature from placement of the cap. 
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Groundwater Remedy - NAPL Recovery.  There would be no change to water temperature 
as a result of this activity.

Groundwater Monitoring.  There would be no change to water temperature as a result of 
this activity. 

Effect on Baseline.  EPA determined that the action may result in degradation of the 
baseline conditions for localized water temperature in the action area because the 
constructed cap would create more shallow nearshore conditions, which may result in 
localized increases in water temperature during the summer months.  These conditions 
may result in migrating salmonids avoiding the cap area and moving to deeper water, or 
avoiding the site completely to seek out other shallow water areas in the Lower 
Willamette River. 

9.2 Sedimentation/Turbidity 

Soil Cap Monitoring.  This activity would have no effect on water sedimentation and/or 
turbidity. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on water 
sedimentation and/or turbidity. 

Soil Cap Unplanned Maintenance.  This activity would have no effect on water 
sedimentation and/or turbidity. 

Sediment Cap Monitoring.  This activity would have no effect on water sedimentation 
and/or turbidity. 

Sediment Cap Sampling.  This activity would have no effect on water sedimentation 
and/or turbidity. 

Sediment Cap Unplanned Maintenance.  Repairs to the sediment cap may consist of 
additional armoring placement, additional organoclay capping along the beachfront and 
additional organoclay capping in deep water.  These capping materials would be placed 
in water or along portions of the shoreline exposed at the time of placement because of 
low river stage.

These repairs would be performed during the low water and lower velocity periods of the 
year.  The cap materials would consist of sand, organoclay, 6-inch-minus rock, possibly 
10-inch-minus rock, ACB and/or riprap.  The repair materials would be placed directly 
on the existing cap surface which primarily consists of rock or ACB armoring.   

EPA expects the sand layer to settle out quickly with only localized increases in 
background turbidity levels.  This is typical of coarse-grained capping materials.  For 
example, monitoring of total suspended solids (TSS) during the construction of a 
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McCormick and Baxter sediment cap in 2004 and 2005 found that turbidity levels 
dropped to less than 10% above background concentrations at the compliance points 
located 100 feet downstream of the construction work.  This is consistent with EPA’s 
(1994) evaluation of TSS during the construction of a sediment cap in Eagle Harbor 
(Bainbridge Island, Puget Sound, Washington) which found that conditions returned to 
background within 30 minutes after a discharge period.  EPA also found that turbidity 
had an expected increase in the areas of on-going sediment placement and that it was 
greatest at the bottom of the water column and limited in extent to the discharge area.  
The 2000/2001 cap placement at Eagle Harbor, Washington, which placed a greater 
amount of sand over a longer period of time than the 1994 cap, experienced some 
turbidity plumes during placement that were directly tied to movement of strong tidal 
currents.  Monitoring indicated that the periodic plumes lasted between 4 to 6 hours 
before completely settling out with the majority of the material settling out within a few 
hours.  EPA anticipates a similar experience at McCormick and Baxter where turbidity 
can be controlled through the methods of placement and that any increases in turbidity 
are expected to be limited in extent and duration, as was documented during the 
construction of the sediment cap (EPA 2005a).  Furthermore, EPA would ensure that any 
in-water construction work would limit the generation of TSS pursuant to a Water 
Quality 401 Certification. 

EPA also expects turbidity increases with both the placement of the articulated concrete 
block, 10-inch-minus rock, and the 6-inch-minus rock.  In these cases, there would be 
some minor increases in turbidity from disturbing the bottom sediments (clean sand and 
clay) during placement. Some fines in the 10-inch and 6-inch-minus rock may also 
contribute to turbidity. This is expected to be very minor, in both extent and duration. 

EPA concludes that there would be an increase in turbidity during construction.  EPA 
expects this to be limited in extent and duration, and would be timed to occur during low 
water, low-flow periods of the year, and after times of peak out-migration. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on water 
sedimentation and/or turbidity.

Groundwater Monitoring.  This activity would have no effect on water sedimentation 
and/or turbidity.

Effect on Baseline.  EPA determined that the action would temporarily degrade the 
baseline conditions for water turbidity in the action area because the cap repairs would 
increase water turbidity through placement of clean cap materials.  However, turbidity 
impacts are expected to be short in duration and limited in extent. 

Impacts from increased turbidity on juvenile and adult salmonids are well documented 
(Bash et al., 2001).  Juvenile salmonids are known to avoid streams that are chronically 
turbid (Lloyd et al., 1987).  Salmonids have also been observed to avoid turbid plumes by 
traversing non-turbid waters adjacent to the plume (Servizi and Martens 1991).  A mean 
avoidance of 25 % was observed for juvenile coho salmon exposed to a 7,000 mg/L level 
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of suspended sediment and an estimated threshold of avoidance was 37 NTU (Servizi and 
Martens 1992).  (Berg 1982, as cited in Bash et al., 2001) noted that young-of-year coho 
salmon moved to the substrate after a 60 NTU pulse in a laboratory study.   

No adverse impacts to salmon associated with turbidity or other work activities were 
observed during placement of the sediment cap during the 2004 and 2005 work seasons at 
the McCormick and Baxter site (EPA 2005). 

9.3 Water Contamination 

Soil Cap Monitoring.  There would be no changes to water contamination as a result of 
this activity. 

Soil Cap Vegetation Maintenance.  Vegetation maintenance will require the selective use 
of herbicides to control invasive species until the riparian community becomes 
established.  This will occur as often as twice a year. The City of Portland’s Watershed 
Revegetation Program recommends using highly targeted applications of chemical 
controls (herbicide) as a tool against recolonization by invasive species until a healthy 
native herbaceous plant community can establish.  This recommendation is based on the 
City’s experience with evaluating techniques to control invasive vegetation in areas 
where the city has tried to re-establish native vegetation communities.  Their findings 
show that non-chemical techniques resulted in little success.  The proposed herbicides are 
glyphosate (Roundup®, Roundup Pro®, Rodeo®) with the following surfactants: 
phosphatidylcholine (LI-700), methylacetic acid and alkyl poloxyethylene ether.  Water 
and WEB oil would be used as carriers. 

Herbicides would be applied at the project site where invasive species are hindering or 
would hinder the establishment of the native plant community.  The Vegetation 
Management Strategy submitted in EPA’s Biological Assessment on the Sediment Cap 
contains the details of application (EPA 2003). 

There is little data documenting the effects of the proposed herbicides on aquatic 
ecosystems and the specific invertebrate prey of listed salmonids.  The scientific studies 
that have been conducted on fish are largely limited to measures of acute mortality – i.e., 
the concentrations at which short-term exposures to a pesticide will kill fish outright, the 
standard lethal concentration (LC50).  In many cases, actual mortality data may not be 
appropriate for estimating whether a pesticide will have adverse, non-lethal effects on the 
essential behavior patterns of salmonids (e.g., feeding, spawning, or migration) (WSDA 
2001).

Herbicides can enter water through atmospheric deposition, spray drift, surface water 
runoff, groundwater contamination and intrusion, and direct application. Although 
outright mortality from herbicide exposure is not expected at the project site, adverse 
effects could include reductions in reproductive success, weight loss, physiological 
effects (endocrine system, blood chemistry, liver function, etc.), and reduction in growth, 
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prey capture ability, and swimming ability, all of which are associated with reduced 
survival (WSDA 2001). 

EPA proposes to apply the herbicide only under highly controlled conditions. However, 
both herbicides are highly water soluble, which increases their likelihood of being 
transported off the application site through rain or surface water. Both Roundup® and 
Rodeo® herbicides degrade relatively quickly, and Rodeo® is approved for in-water 
applications in Washington State (WSDA 2001). The risk remains, even with strict 
controls, that herbicides may reach the Willamette River and may result in sublethal 
direct effects to aquatic organisms, including salmonids. This impact would be temporary 
and minimal in extent. 

Soil Cap Unplanned Maintenance.  There would be no changes to water contamination as 
a result of this activity. 

Sediment Cap Monitoring.  There would be no changes to water contamination as a result 
of this activity. 

Sediment Cap Sampling.  There would be no changes to water contamination as a result 
of this activity. 

Sediment Cap Unplanned Maintenance.  Marine-based repairs to the sediment cap may 
result in minor releases of NAPL to the river.  These releases could occur if the “spuds” 
used to anchor barges are driven through the existing sediment cap and into highly 
contaminated sediments.  Although EPA would require the barge operators to minimize 
spud locations, complete elimination of spudding cannot be avoided.  Repairs to the 
sediment using land-based equipment would not require use of barges and, therefore, are 
not expected to result in releases of NAPL to the river.

In order to minimize the impact of any NAPL releases, EPA would require the 
construction contractor to maintain adsorptive booms for rapid deployment if necessary. 

Groundwater Remedy - NAPL Recovery.  There would be no changes to water 
contamination as a result of this activity.

Groundwater Monitoring.  There would be no changes to water contamination as a result 
of this activity.

Effect on Baseline.  EPA has determined that the action has a small potential to directly 
harm fish through NAPL releases and herbicide exposure.  Booms can be deployed to 
adsorb and contain the fraction of light weight NAPL (LNAPL) that floats, the denser 
fraction (DNAPL) cannot be contained.  The potential DNAPL would likely remain on 
the river bottom within the sediment cap repair area and would be subsequently capped 
with new capping material (i.e. organoclay).  Therefore, a release of DNAPL to the river 
is unlikely.
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Although herbicide applications can be strictly controlled and the potential for harm 
minimized by timing and application, some risk of direct effect would remain.  As such, 
EPA concludes that this activity could potentially affect listed salmon and steelhead 
through sublethal effects of direct contaminant exposure during or immediately following 
application.  EPA also concludes that this action would restore the baseline conditions by 
repairing deficiencies with the existing sediment cap, to minimize additional releases of 
contaminants from the project area. 

9.4 Sediment Contamination 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  Additional capping with organoclay may be 
performed to prevent releases of NAPL not adequately contained by the existing cap.
This activity would improve baseline conditions for sediment contamination.  The 
resulting substrate will no longer be a source of potential contamination to sediment and 
would serve to isolate contaminated sediment from human exposure and biological 
uptake.

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA concludes that the action would maintain baseline conditions 
during construction.  EPA also concludes that this action would restore the baseline 
conditions by repairing deficiencies with the existing sediment cap. 
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10. HABITAT ACCESS INDICATORS

10.1 Physical Barriers 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  Repairs to the sediment cap could increase the 
bottom elevation by a maximum of approximately 3 feet over potential repair areas of a 
maximum of 300,000 square feet along the shoreline or a maximum of 200,000 square 
feet in deeper water.  The cap would not be a physical barrier that would preclude 
migration along the shoreline although more shoreline would be exposed during low 
water times of the year.  This would have minimal effect on baseline conditions. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would degrade baseline conditions 
for physical barriers because more of the sediment cap would emerge as open beach 
earlier in the season and more often in low water conditions compared to existing 
conditions.  These conditions would result in migrating salmonids avoiding the shoreline 
repair area and moving to deeper water. 
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11. HABITAT ELEMENTS INDICATORS

11.1 Large Woody Debris 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  Repairs to the sediment cap may require the 
removal of existing large woody debris along the shoreline.  The woody debris would be 
returned to the shoreline after completion of construction.  The removal of this material 
during the construction period would remove the availability of large woody debris as 
habitat. This activity would temporarily degrade the baseline condition for large woody 
debris at the project site. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would temporarily degrade baseline 
conditions because large woody debris would be removed during construction.  Any large 
woody debris removed during potential sediment cap activities would be returned to the 
original location, thus resulting in a temporary effect. 

11.2 Shallow Water Habitat 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.
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Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  Any repairs to the sediment cap would require 
the placement of rock armoring or ACB.  In most cases the armoring would be identical 
to the existing armoring.  However, the size of the armoring may be increased if erosion 
of existing armoring is discovered.  For examples, the 6-inch-minus rock currently used 
in water elevations deeper than -2 feet NAVD may be increased to 10-inch-minus rock.  
Furthermore, repairs to shoreline areas currently armored by ACB may be covered with 
riprap if these areas are inaccessible by construction vehicles (e.g. crane or forklift).  The 
use of riprap will be avoided as much as possible. 

Repairs to the sediment cap could increase the bottom elevation by a maximum of 
approximately 3 feet over potential repair areas of a maximum of 300,000 square feet 
along the shoreline or a maximum of 200,000 square feet in deeper water.  More of the 
sediment cap would emerge as open beach earlier in the season and more often in low 
water conditions than existing conditions.

After project construction, the resulting area may be of a different substrate (possibly 
riprap) and be at a higher elevation than the existing habitat.  As such, this activity would 
degrade baseline conditions. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would degrade baseline conditions 
for shallow water habitat because the substrate could change to a larger size of the rock 
armoring and more of the sediment cap would emerge as open beach earlier in the season 
and more often in low water conditions than existing conditions.
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12. CHANNEL CONDITIONS/DYNAMICS AND 
FLOW/HYDROLOGY INDICATORS

12.1 Streambank Conditions 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions because it would be constructed below the existing bank. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would have no effect on the baseline 
for streambank conditions.   

12.2 Floodplain Connectivity 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 
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Sediment Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions because it would be constructed below the existing bank. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would have no effect on the baseline 
for streambank conditions.   

12.3 Change in Peak/Base Flows 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions because it would be constructed below the existing bank. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would have no effect on the baseline 
for streambank conditions. 

12.4 Increase in Drainage Network 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.
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Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions because it would be constructed below the existing bank. 

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would have no effect on the baseline 
for streambank conditions. 
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13. WATERSHED CONDITIONS

13.1 Disturbance History 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 

Sediment Cap Unplanned Maintenance.  Any repairs to the sediment cap would require 
the use of armoring.  However, these materials would be of a similar nature as the 
existing hardened substrate.  As such, this activity would have no effect on baseline 
conditions.

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would have no effect on the baseline 
for disturbance history.

13.2 Riparian Reserves 

Soil Cap Monitoring.  This activity would have no effect on baseline conditions. 

Soil Cap Vegetation Maintenance.  This activity would have no effect on baseline 
conditions.

Soil Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Sediment Cap Monitoring.  This activity would have no effect on baseline conditions. 

Sediment Cap Sampling.  This activity would have no effect on baseline conditions. 
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Sediment Cap Unplanned Maintenance.  This activity would have no effect on baseline 
conditions.

Groundwater Remedy - NAPL Recovery.  This activity would have no effect on baseline 
conditions.

Groundwater Monitoring.  This activity would have no effect on baseline conditions.

Effect on Baseline.  EPA determined that the action would have no effect on the baseline 
for riparian reserves.  
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14. BENEFICIAL EFFECTS  

EPA, through its responsibilities under CERCLA, has concluded that soil, sediment and 
groundwater at McCormick and Baxter are contaminated with hazardous substances.  
DEQ on behalf of EPA has constructed the soil and sediment caps and implemented the 
groundwater remedy, as specified in the ROD, in order to minimize further releases of 
hazardous substances and prevent unacceptable risks to human health and the 
environment. 

In order to assure the protectiveness of the remedies, DEQ is required to provide long-
term O&M of the remedies.  There will be significant beneficial effects as a result of this 
action.  Specifically, O&M is necessary to prevent the remedies from failing and 
resulting in further releases of hazardous substances and unacceptable risks to human 
health and the environment.  The action will reverse the trend of continued degradation of 
the riverine environment. 

There will also be a significant portion of the existing shoreline that will be improved or 
restored to more natural functions within the nearshore and riparian environment of the 
project site and Willamette Cove. 
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15. INTERRELATED AND INTERDEPENDENT 
EFFECTS

Interdependent actions are those that have no independent utility apart from the action 
being considered.  Interrelated actions are activities that are part of the larger action and 
depend on the larger action for their justification.   

The O&M assures that the soil cap (see 2005 BA), sediment cap (see 2003 BA) and 
groundwater remedy (see 2002 BA) remain effective and reliable at preventing further 
releases of hazardous substances and unacceptable risks to human health and the 
environment.  
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16. CUMULATIVE EFFECTS

Cumulative effects are defined in 50 CFR part 402.02 as “those effects of future State or 
private activities, not involving Federal activities that are reasonably certain to occur 
within the action area of the Federal action subject to consultation.”  The action area for 
this project encompasses a significant portion of the Willamette River.  This area is 
currently a disturbed riverine ecosystem altered by previous dredging, backfilling, 
sewage and industrial discharges, and other anthropogenic activities over the past 100 
years.  Future Federal actions, including additional clean-up activities, navigational 
dredging, and activities permitted under Section 404 of the Clean Water Act or Section 
10 of the Rivers and Harbors Act, would be reviewed under separate Section 7 
consultation processes and are not considered cumulative effects. 

The clean-up activities have the potential to increase public interest in the site for 
educational purposes, recreational activities, or other shoreline amenities. Activities 
requiring Federal permits or Federal funding will be subject to Section 7 review. 
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17. CONCLUSION

The action area has degraded baseline conditions.  The proposed action would provide 
operation and maintenance of the cleanup remedies in order to assure their effectiveness 
and reliability in preventing further releases of hazardous substances and unacceptable 
risks to human health and the environment.  The action would result in short-term and 
long-term degradation of several baseline indicators for water quality.  The action also 
would result in long-term degradation of baseline indicators for habitat access and habitat 
elements.  However, the degree of degradation would be minor.  The action also would 
result in improvements to several indicators for water quality.

The action is in support of the overall efforts by EPA to contain a source of soil, 
sediment, and groundwater contamination thereby resulting in improved baseline 
conditions for certain aspects of habitat supporting threatened or endangered species. 

The conservation measures proposed in Section 19 are intended to lessen the potential 
impacts of the proposed action.   

17.1 Chinook Salmon (Lower Columbia River ESU, Upper 
Willamette River ESU) 
Containment of the source of soil, sediment, and river contamination (NAPL) is the 
primary purpose of the soil cap, sediment cap, and groundwater remedy.  Operation and 
maintenance of the cleanup remedies will assure their effectiveness and reliability in 
preventing further releases of hazardous substances and unacceptable risks to human 
health and the environment.  The project’s long-term effects will help improve and 
restore salmon habitat in the Willamette River. 

However, EPA acknowledges that the project would result in short-term degradation of 
baseline conditions for sediment/turbidity and water contamination, if the sediment cap 
needs repairs, and long-term degradation of baseline conditions for water temperature, 
physical barriers, and shallow water habitat.  There is also potential risk of direct harm 
through exposure to herbicides or placement of fill.  If additional repairs to the cap are 
necessary, a permanent loss of a small amount of shoreline beach habitat could occur.
Given the more recent observations of chinook salmon utilizing beach habitats and the 
growth increases observed for chinook migrating through the lower river (Friesen 2005), 
loss of shoreline habitat could have an adverse impact on salmon.  It is EPA’s 
determination that the project may adversely affect Chinook salmon.

17.2 Steelhead (Lower Columbia River ESU, Upper Willamette 
River ESU)
Containment of the source of soil, sediment, and river contamination (NAPL) is the 
primary purpose of the soil cap, sediment cap, and groundwater remedy.  Operation and 
maintenance of the cleanup remedies will assure their effectiveness and reliability in 
preventing further releases of hazardous substances and unacceptable risks to human 
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health and the environment.  The project’s long-term effects will help improve and 
restore salmon habitat in the Willamette River. 

However, EPA acknowledges that the project would result in short-term degradation of 
baseline conditions for sediment/turbidity and water contamination, if the sediment cap 
needs repairs, and long-term degradation of baseline conditions for water temperature, 
physical barriers, and shallow water habitat.  In addition, there is potential risk of direct 
harm through exposure to herbicides or placement of fill.  It is EPA’s determination that 
the project may adversely affect steelhead.

17.3 Columbia River Chum Salmon
Containment of the source of soil, sediment, and river contamination (NAPL) is the 
primary purpose of the soil cap, sediment cap, and groundwater remedy.  Operation and 
maintenance of the cleanup remedies will assure their effectiveness and reliability in 
preventing further releases of hazardous substances and unacceptable risks to human 
health and the environment.  The project’s long-term effects will help improve and 
restore salmon habitat in the Willamette River. 

However, EPA acknowledges that the project would result in short-term degradation of 
baseline conditions for sediment/turbidity and water contamination, if the sediment cap 
needs repairs, and long-term degradation of baseline conditions for water temperature, 
physical barriers, and shallow water habitat.  In addition, there is potential risk of direct 
harm through exposure to herbicides or placement of fill.  It is EPA’s determination that 
the project may adversely affect chum salmon.

17.4 Lower Columbia River Coho Salmon

Containment of the source of soil, sediment, and river contamination (NAPL) is the 
primary purpose of the soil cap, sediment cap, and groundwater remedy.  Operation and 
maintenance of the cleanup remedies will assure their effectiveness and reliability in 
preventing further releases of hazardous substances and unacceptable risks to human 
health and the environment.  The project’s long-term effects will help improve and 
restore salmon habitat in the Willamette River. 

However, EPA acknowledges that the project would result in short-term degradation of 
baseline conditions for sediment/turbidity and water contamination, if the sediment cap 
needs repairs, and long-term degradation of baseline conditions for water temperature, 
physical barriers, and shallow water habitat. In addition, there is potential risk of direct 
harm through exposure to herbicides or placement of fill.  Given the more recent 
observations of coho salmon utilizing near shore areas and spending relatively long 
periods of time in the Lower Willamette River (Friesen 2005), permanent loss of 
shoreline habitat could have an adverse impact on coho salmon.  It is EPA’s 
determination that the project may adversely affect coho salmon.
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18. PROPOSED CRITICAL HABITAT

NOAA Fisheries filed proposed rules in the Federal Register on 20 November 2004 to 
designate critical habitat areas for a number of populations of salmon and steelhead.  The 
salmon and steelhead populations are listed in the following: (1) Puget Sound Chinook 
salmon; (2) LCR Chinook salmon; (3) Upper Willamette River Chinook salmon; (4) 
Upper Columbia River spring-run chinook salmon; (5) Oregon Coast coho salmon; (6) 
Hood Canal summer-run chum salmon; (7) Columbia River chum salmon; (8) Ozette 
Lake sockeye salmon; (9) Upper Columbia River steelhead; (10) Snake River Basin 
steelhead; (11) Middle Columbia River steelhead; (12) LCR steelhead; and (13) Upper 
Willamette River steelhead.  At this time, there is no critical habitat designated for the 
LCR Coho Salmon. 

The proposed designations look at certain factors called “primary constituent elements” 
(PCEs) that are essential to support one or more of the life stages of salmon.  The PCEs 
consist of the following habitats:  

1. Freshwater spawning sites with water quantity and quality conditions and 
substrate supporting spawning, incubation and larval development; 

2. Freshwater rearing sites with: 
water quantity and floodplain connectivity to form and maintain physical 
habitat conditions and support juvenile growth and mobility;  
water quality and forage supporting juvenile development;  
natural cover such as shade, submerged and overhanging large wood, log 
jams and beaver dams, aquatic vegetation, large rocks and boulders, side 
channels, and undercut banks;

3. Freshwater migration corridors free of obstruction with water quantity and quality 
conditions and natural cover such as submerged and overhanging large wood, 
aquatic vegetation, large rocks and boulders, side channels, and undercut banks 
supporting juvenile and adult mobility and survival; 

4. Estuarine areas free of obstruction and excessive predation with: 
water quality, water quantity, and salinity conditions supporting juvenile 
and adult physiological transitions between fresh- and saltwater;
natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels;
juvenile and adult forage, including aquatic invertebrates and fishes, 
supporting growth and maturation. 

5. Nearshore marine areas free of obstruction and excessive predation with: 
water quality and quantity conditions and forage, including aquatic 
invertebrates and fishes, supporting growth and maturation;  
natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels. 

6. Offshore marine areas with water quality conditions and forage, including aquatic 
invertebrates and fishes, supporting growth and maturation.   
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The areas of critical habitat proposed in 50 CFR Part 226 for the project area includes the 
following:

1. Lower Columbia River Chinook Salmon ESU
Critical Habitat Lower Willamette Subbasin (Unit 10) 
Rearing/Migration Corridor (Unit 11) 

2. Upper Willamette River Chinook Salmon ESU  
Rearing/Migration Corridor (Unit 11) 

3. Lower Columbia River Steelhead ESU 
Critical Habitat Lower Willamette Subbasin (Unit 9) 

4. Upper Willamette River Steelhead ESU 
Rearing/Migration Corridor (Unit 8) 

The analysis and findings of impacts to proposed critical habitat are contained in 
Appendix B of this document. 
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19. CONSERVATION MEASURES

The following conservation measures will reduce or eliminate potential impacts to the 
listed anadromous fish species. 

In-Water Work Window.  Repairs to the sediment cap will be completed within the in-
water work period July 1 through October 31, and December 1 through January 31.  If it 
becomes necessary to perform repairs during other times, EPA will request approval in 
writing by biologists from NMFS.

Minimization of Work Area.  Construction impacts will be confined to the minimum 
area necessary to complete the project. 

Biological Monitoring.  A biological monitoring and reporting program will be 
developed and employed prior to repairs being made to the sediment cap to ensure 
measures provided in this Biological Assessment and the ensuing Biological Opinion are 
effective in minimizing the likelihood of take from permitted activities.  In implementing 
the monitoring and reporting program, an environmental professional will monitor and 
document on a daily basis the conditions of the shoreline and nearshore area during 
construction.  Furthermore, a qualified biologist will oversee work performed by the 
environmental professional.  

Water Quality Monitoring and Turbidity Standards.  The sediment cap repair 
contractor will be required to adhere to water quality protections and other conditions 
found in EPA’s Water 401 Quality Certification for Sediment Cap Remedial Action at 
the McCormick & Baxter Creosoting Company Site (EPA 2004a).  These measures are 
described in the Water Quality Plan, Pollution and Erosion Control Plan (see below). 

Removal and Isolation of NAPL Sheens.  The sediment cap repair contractor will be 
required provide sorbant booms, pads and other sorbant materials and vacuum pumps to 
remove and isolate any NAPL sheen resulting from construction activities.  Oil absorbent 
materials will be employed if visible sheens are observed.  The booms will remain in 
place until all oily material and floating debris has been collected and the sheens have 
dissipated.

Stoppage of Work.  If an uncontrolled release of NAPL sheen is observed during 
sediment cap repairs, the existing protective measures would be reevaluated for efficacy.
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If deemed necessary by the environmental professional, work may be stopped until the 
cause of the event is determined and work can be resumed without additional impacts.

Avoidance and Minimization of Water and Sediment Quality Impacts.  All prudent 
and necessary steps be taken during sediment cap repairs to avoid and minimize potential 
water and sediment quality impacts.  These will include strict contractor performance 
controls for all shoreline and in-water construction activities. 

Composition of Sediment Cap Repair Materials.  Sediment cap repair material will not 
contain detectable levels of organic contaminants and will have background level 
concentrations of metals.  Use of riprap armoring will be avoided to the extent 
practicable.  

Placement of Sediment Cap Repair Materials.  Sediment cap repair materials will be 
placed in a controlled and accurate manner.  Armor stone will be placed in a manner that 
does not disrupt or penetrate the other cap components.  

Large Woody Debris.  Large Woody Debris within the sediment cap repair area will be 
moved carefully and returned to its original location after construction. 

Heavy Equipment.  Land-based heavy equipment use will be restricted as follows. 
I. When heavy equipment is required, it will be equipment having the least impact 

to the existing sediment cap and riverine environment (e.g., minimally-sized, 
rubber-tired).

II. Heavy equipment will be fueled, maintained and stored as follows. 
a. Place vehicle staging, maintenance, refueling, and fuel storage areas a 

minimum of 150 feet horizontal distance from the Willamette River.  
Exceptions may be made for cranes and other very slow-moving 
equipment; these vehicles may be refueled in place but will have 
containment measures in place that meet or exceed 100% containment. 

b. All vehicles operated within 150 feet of the Willamette River will be 
inspected daily for fluid leaks before leaving the vehicle staging area.  
Any leaks detected will be repaired before the vehicle resumes operation. 

c. When not in use, vehicles will be stored in the vehicle staging area with 
the exception of cranes and other very slow-moving vehicles. 

Pesticide Use.  Pesticide use will be limited in type and extent, as described in the 
proposed action. 

Water Quality Plan, Pollution and Erosion Control Plan.  Prior to performing repairs 
to the sediment cap, the construction contractor and/or construction oversight consultant 
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will be required to prepare and carry out a pollution and erosion control plan to prevent 
increased turbidity.   The plan will be made available for inspection on request by NMFS.
The pollution and erosion control plan will contain the pertinent elements listed below. 

I. The names and address of the party(s) responsible for accomplishment of the 
water quality and pollution and erosion control plan. 

II. Describe methods or best management practices (BMPs) that will be used to 
minimize turbidity increases as a result of placement of cap materials, or 
resuspension of river sediment that may have deposited over previously capped 
areas.  Silt curtains and floating booms will be deployed, as necessary, during 
placement of the cap (including sand, clay, rock and ACB) to maintain the water 
quality standards described below.  All materials will be placed by equipment 
such as a clamshell bucket to control placement and minimize disturbance to the 
existing sediment or new cap materials.   

III. As specified in EPA’s Water Quality 401 Certification, cap materials will be 
placed in a manner that does not result in exceedance of the following turbidity 
criteria at a distance of 100 feet downstream from the turbidity-causing activity: 

a. Turbidity shall be no greater than 5 NTU over background turbidity when 
background is 50 NTU or less; or 

b. No more than 10% increase in turbidity when background turbidity is 
more than 50 NTU. 

c. Background turbidity shall be established by collecting seven independent 
turbidity measures, at a minimum, during a two-day period before 
construction.  Mean turbidity values will be used to represent background. 

IV. Turbidity will be monitored during active in-water work with a turbidity meter 
that is calibrated daily (calibration measures must be documented and available 
for review upon request).  Monitoring points will be an undisturbed site 100 feet 
upstream of the activity and 100 feet downstream from the fill point.  In addition, 
monitoring points at the point of discharge will be collected at the bottom, 
midlevel, and top of the water column. 

V. Turbidity will be measured and recorded at least once every four hours during in-
water work.  The first sample of the day will be taken four hours after the 
initiation of the in-water activity, and once at each four-hour interval thereafter.
If the turbidity criteria are exceeded, work will not proceed until the turbidity 
level has dropped to an acceptable level.   

VI. Visual monitoring also will occur at least once every four hours during in-water 
work.  If, at any time, the visual turbidity levels are estimated to be approaching 
the turbidity exceedance level, field-testing will be performed.  If field testing 
confirms turbidity criteria exceedances, then the contractor will cease operations 
responsible for causing the elevated turbidity. 

VII. Daily turbidity measurements will be emailed or faxed to NMFS, including 
information identifying all sampling locations.  

VIII. The BMPs will be evaluated and modified (when applicable) throughout the 
construction period to assure that the water quality standards are met.  BMP 
modifications may include deployment of addition sediment control devices, if it 
is determined that there may be difficulty meeting turbidity requirements.  If 



McCormick & Baxter Creosoting Co.  BA Addendum O&M
Superfund Site, Portland, Oregon Page 59 May 2006 

isolation of in-water work area (see below) is necessary, ESA consultation will be 
reinitiated to ensure appropriate fish exclusion practices (see below – Capture and 
Release) are followed. 

IX. A description of the hazardous products or materials that will be used, including 
inventory, storage, handling, and monitoring. 

X. A spill containment and control plan with notification procedures, specific clean 
up and disposal instructions for different products, quick response containment 
and clean up measures will be available on site, proposed methods for disposal of 
spilled materials, and employee training for spill containment. 

Isolation of In-Water Work Area.  If the in-water work area requires isolation in order 
to maintain the turbidity criteria described above, the work area will be isolated using 
inflatable bags, sandbags, 10-inch-minus rock, sediment curtains or similar materials.  All 
listed salmonids trapped within the isolation area will be removed and placed in the 
actively-flowing river using methods described below. 

Capture and Release.  If the in-water work area requires isolation in order to maintain 
the turbidity criteria described above, attempts will be made to capture and release fish 
from the isolated area using trapping, seining, electrofishing or other methods as are 
prudent to minimize risk of injury. 

I. The entire capture and release operation will be conducted or supervised by a 
fishery biologist experienced with work area isolation and competent to ensure 
the safe handling of all ESA-listed fish. 

II. Methods of fish capture will primarily involve beach seining and/or 
electrofishing.

III. Electrofishing will not be performed if water temperatures exceed 18 oC.
IV. If electrofishing equipment is used to capture fish, the contractor will comply with 

NOAA Fisheries' electrofishing guidelines (NMFS 2000).
V. ESA-listed fish will be handled with extreme care, keeping fish in water to the 

maximum extent possible during seining and transfer procedures to prevent the 
added stress of out-of-water handling. 

VI. Fish will be transported in aerated buckets or tanks. 
VII. Fish will be released into a safe release site as quickly as possible, and as near as 

possible to capture sites. 
VIII. ESA-listed fish will not be transferred to anyone except NMFS personnel, unless 

otherwise approved in writing by the NMFS. 
IX. All other Federal, state, and local permits necessary to conduct the capture and 

release activity will be attained. 
X. NMFS or its designated representative will be allowed to accompany the capture 

team during the capture and release activity, and to inspect the team's capture and 
release records and facilities. 

Construction Monitoring Report.  A construction monitoring report describing EPA’s 
success in meeting the conservation measures will be provided to NMFS within 30 days 
following the completion of capping repairs.  This report will consist of the following 
information. 
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I. Project identification. 
II. Photographic documentation of environmental conditions at the project site 

before, during, and after project completion.  Each photograph will be labeled 
with the date, time, photo point, project name, the name of the photographer, and 
a comment describing the photograph’s subject. 

III. Isolation of in-water work area, capture and release. 
a. Supervisory fish biologist - name and address. 
b. Methods of work area isolation and take minimization. 
c. Stream conditions before, during, and within one week after completion of 

work area isolation. 
d. Means of fish capture. 
e. Number of fish captured by species. 
f. Location and condition of all fish released. 
g. Any incidence of observed injury or mortality of listed species. 

IV. Narrative that briefly discusses project implementation and consistency with the 
conservation measures, with special attention to turbidity.   

Annual O&M Report.  O&M reports will be prepared annually by DEQ and its 
contractors.  A copy of this report will be submitted to NMFS. 

Five-Year Vegetation Monitoring Report.  As required in NMFS’s Biological Opinion 
for construction of the sediment cap, a five-year monitoring report that addresses planting 
success of the trees and shrubs planted along the Willamette River will be sent to NOAA 
Fisheries, Oregon State Habitat Office (NMFS 2004).  This report will be issued by 
December 31, 2011. 

Five-Year Review Report.  The results of these O&M activities through this five year 
period will be evaluated as part of the Five-Year Review Report to be issued by the DEQ 
and EPA in October 2011.  The O&M Plan will be updated following this Five-Year 
Review and subsequent Five-Year Reviews in order to assure the remedies are operated 
and maintained in a manner that is protective of human health and the environment.  
Additional protective measures may be implemented as a result of site monitoring and/or 
the development of new standards.  This Five-Year Review Report will be made 
available to NMFS upon request. 

Reporting of Dead, Injured or Sick ESA Species.  If a dead, injured, or sick 
endangered or threatened species specimen is found, initial notification will be made to 
the National Marine Fishery Service Law Enforcement Office, Vancouver Field Office, 
600 Maritime, Suite 130, Vancouver, Washington 98661; telephone: 360-418-4246.  Care 
will be taken in handling sick or injured specimens to ensure effective treatment and care 
or the handling of dead specimens to preserve biological material in the best possible 
state for later analysis of cause of death.
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20. EFFECTS OF THE PROPOSED ACTION ON 
OTHER LISTED SPECIES

20.1 Bald Eagle (Haliaeetus leucocephalus)

Species and site use information can be found in the June 2002 Biological Assessment.  

Analysis of Effects. Although bald eagles are within the action area, no bald eagle nests 
are within 1 mile of the project site.   Survival and reproductive success of eagles would 
be unaffected.

Cumulative, Interrelated or Interdependent Effects. There would be no significant 
cumulative, interrelated or interdependent effects on this species from the proposed 
project in conjunction with other projects or actions. 

Conservation Methods. None.

Effect Determination. The proposed action will have no effect on the bald eagle. 

20.2 Golden Paintbrush (Castilleja levisecta)

Species and site use information can be found in the June 2002 Biological Assessment.  

Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of C. levisecta. 

Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would have no effect on C. levisecta 

20.3 Water Howellia (Howellia aquatilis)

Species and site use information can be found in the June 2002 Biological Assessment.  

Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of H. aquatilis. 
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Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would have no effect on Howellia aquatilis. 

20.4 Bradshaw’s lomatium (Lomatium bradshawii)

Species and site use information can be found in the June 2002 Biological Assessment.  

Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of L. bradshawii. 

Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would have no effect on Lomatium bradshawii. 

20.5 Nelson’s Checker Mallow (Sidalcea nelsoniana) 

Species and site use information can be found in the June 2002 Biological Assessment.  

Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of S. nelsoniana. 

Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would have no effect on Sidalcia nelsoniana. 

20.6 Willamette Daisy (Erigeron decumbens var. decumbens)

Species and site use information can be found in the June 2002 Biological Assessment. 
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Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of E. decumbens. 

Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would have no effect on Erigeron decumbens var. 
decumbens.

20.7 Kincaid’s Lupine (Lupinus sulphureus var. kincaidii)

Species and site use information can be found in the June 2002 Biological Assessment.  

Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of L. sulphureus. 

Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would have no effect on Lupinus sulphureus var. 
kincaidii.

20.8 Oregon Spotted Frog (Rana pretiosa)

Species and site use information can be found in the June 2002 Biological Assessment. 

Analysis of Effects. The actions proposed for the project site would not directly or 
indirectly affect areas known to support or potentially support individuals or populations 
of Oregon spotted frog. 

Cumulative, Interrelated or Interdependent Effects. There would be no cumulative, 
interrelated or interdependent effects because of this action. 

Conservation Methods. None

Effect Determination. The action would not result in jeopardy for Oregon spotted frog. 
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TABLES

TABLE 1. EXPECTED CHANGES TO BASELINE CONDITIONS

 EFFECTS 

INDICATOR Improve or 
Restore 

Maintain
Degrade Short 

Term
Degrade Long 

Term

WATER QUALITY
Temperature    X 

Sediment/Turbidity  X X  
Water 

Contamination 
X  X  

Sediment
Contamination 

X    

HABITAT ACCESS
Physical Barriers    X 
HABITAT ELEMENTS

LWD  X   
Shallow Water     X 

CHANNEL 
CONDITIONS AND 

DYNAMICS
Streambank 
Condition 

 X   

Floodplain
Connectivity 

 X   

FLOW/HYDROLOGY
Change in 

Peak/Base Flows 
 X   

Increase in 
Drainage Network 

 X   

WATERSHED 
CONDITIONS

Disturbance 
History 

 X   

Riparian Reserves  X   
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APPENDIX A ESSENTIAL FISH HABITAT

The project area has been designated as Essential Fish Habitat (EFH) for various life 
stages of Chinook and coho salmon, and starry flounder (Platyichthys stellatus).  The 
Pacific Fisheries Management Council (PFMC) has designated EFH for federally 
managed fisheries within the waters of Washington, Oregon, and California.  The 
designated EFH for groundfish and coastal pelagic species encompasses all waters from 
the mean high water line, and upriver extent of saltwater intrusion in river mouths, along 
the coasts of Washington, Oregon, and California, seaward to the boundary of the U.S. 
exclusive economic zone (PFMC 1998a, and 1998b).  Freshwater EFH for Pacific salmon 
includes all those streams, lakes, ponds, wetlands, and other water bodies currently, or 
historically accessible to salmon in Washington, Oregon, Idaho, and California, except 
areas upstream of certain impassable man-made barriers (as identified by the PFMC), and 
longstanding, naturally-impassable barriers (i.e., natural waterfalls in existence for 
several hundred years) (PFMC 1999). 

Detailed descriptions and identifications of EFH for the groundfish species are found in 
the Final Environmental Assessment/Regulatory Impact Review for Amendment 11 to 
the Pacific Groundfish Management Plan (PFMC 1998a) and the NOAA Fisheries 
Essential Fish Habitat for West Coast Groundfish Appendix (Casillas et al 1998).
Detailed descriptions and identifications of EFH for salmon are found in Appendix A to 
Amendment 14 to the Pacific Coast Salmon Plan (PFMC 1999).  Assessment of the 
potential adverse effects to these species’ EFH from the proposed action is based on this 
information. 

EFH Considerations 

The Adverse Nonfishing Impacts and Recommended Conservation Measures portions of 
the groundfish and coastal pelagic EFH appendices identify several impacts of filling 
projects on EFH.  Those impacts include: (1) adverse effects on infaunal and bottom 
dwelling organisms; (2) changes to benthic habitats resulting from erosion, slumping, or 
lateral displacement of surrounding bottom deposits; (3) elevated turbidity which may 
impact aquatic vegetation or directly affect fish species; (4) changes to the chemistry and 
physical characteristics of the receiving water; and (5) loss of habitat function due to 
burial. 

Essential Fish Habitat (EFH) for the Pacific coast salmon fishery is those waters and 
substrate necessary for salmon production needed to support a long-term sustainable 
fishery and salmon contributions to a healthy ecosystem.  Important features of 
freshwater EFH for salmon are: (1) substrate composition; (2) water quality; (3) water 
quantity, depth, and velocity; (4) channel gradient and stability; (5) food; (6) cover and 
habitat complexity; (7) space; (8) access and passage; and (9) flood plain and habitat 
connectivity (PFMC 1999). 

Effects of Proposed Action 
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EPA determined that the project would not result in degrading EFH.  As such, EPA has 
determined that the proposed action will not adversely affect the EFH for starry flounder 
and Pacific salmon species (Chinook and coho salmon). 

References: 
Casillas, E., L. Crockett, Y. deReynier, J. Glock, M. Helvey, B. Meyer, C. Schmidt, M. 
Yoklavich, A. Baily, B. Chao, B. Johnson and T. Pepperell. 1998. Essential Fish Habitat 
West Coast Groundfish Appendix. National Marine Fisheries Service. Seattle, WA. 

Pacific Fishery Management Council (PFMC). 1998a. Final Environmental 
Assessment/Regulatory Review for Amendment 11 to the Pacific Coast Groundfishery 
Management Plan. October 1998. 

Pacific Fishery Management Council. 1998b. Essential Fish Habitat: West Coast 
Groundfish Appendix. <http://www.nwr.noaa.gov/1sustfsh/efhappendix/page1.html>. 

Pacific Fishery Management Council (PFMC). 1999. Identification and Description of 
Essential Fish Habitat, Adverse Impacts, and Recommended Conservation Measures for 
Salmon (Appendix A of Amendment 14 to the Pacific Coast Salmon Plan). 
<http://www.pcouncil.org/Salmon/a14efh/efhindex.html>. 
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APPENDIX B ADDENDUM FOR ESA
CONSULTATION ON PROPOSED CRITICAL 

HABITAT

ADDENDUM FOR ESA CONSULTATION

ASSESSMENT OF IMPACTS TO CRITICAL HABITAT FOR 

Lower Columbia River Chinook Salmon 

Salmon Critical Habitat - Primary Constituent Elements 

From 50 CFR Part 226 

The primary constituent elements determined essential to the conservation of Lower 
Columbia River Chinook Salmon (Oncorhynchus tshawytscha) are as follows: 

(1) Freshwater spawning sites with water quantity and quality conditions and substrate 
supporting spawning, incubation, and larval development. 

Existing Conditions:  No spawning occurs, or is likely to occur, at the project site.

(2) Freshwater rearing sites with water quantity and floodplain connectivity to form and 
maintain physical habitat conditions and support juvenile growth and mobility; water 
quality and forage supporting juvenile development; and natural cover such as shade, 
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, 
large rocks and boulders, side channels, and undercut banks. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide some limited rearing functions.  The City of Portland noted that juvenile fish 
were holding in a protected embayment directly downstream of the project site, in the 
adjacent Willamette Cove.  Conditions are similar enough in the near shore adjacent to 
the project site to assume some holding may occur here.     

(3) Freshwater migration corridors free of obstruction with water quantity and quality 
conditions and natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, side channels, and undercut banks supporting 
juvenile and adult mobility and survival. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide resting areas for out-migrating juveniles.  See (2) above. 

(4) Estuarine areas free of obstruction with water quality, water quantity and salinity 
conditions supporting juvenile and adult physiological transitions between fresh-and 
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saltwater; natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels, and juvenile and adult forage, 
including aquatic invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near estuarine areas.

(5) Nearshore marine areas free of obstruction with water quality and quantity conditions 
and forage, including aquatic invertebrates and fishes, supporting growth and maturation; 
and natural cover such as submerged and overhanging large wood, aquatic vegetation, 
large rocks and boulder and side channels. 

Existing Conditions:  The project is not located in or near nearshore marine areas. 

(6) Offshore marine areas with water quality conditions and forage, including aquatic 
invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near offshore marine areas.

Effects Analysis: The project will result in only slight modifications to the fresh water 
environment.

Determination of Effect: The project will not result in the destruction or adverse 
modification of critical habitat for this ESU. 

Conservation Measures: Conservation measures are listed in Section 18 and are 
pertinent to any modification of critical habitat for this ESU.
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ADDENDUM FOR ESA CONSULTATION

ASSESSMENT OF IMPACTS TO CRITICAL HABITAT FOR 

Upper Willamette River Chinook Salmon

Salmon Critical Habitat - Primary Constituent Elements 

From 50 CFR Part 226 

The primary constituent elements determined essential to the conservation of Upper 
Willamette River Chinook Salmon are as follows: 

(1) Freshwater spawning sites with water quantity and quality conditions and substrate 
supporting spawning, incubation, and larval development. 

Existing Conditions:  No spawning occurs, or is likely to occur, at the project site.

(2) Freshwater rearing sites with water quantity and floodplain connectivity to form and 
maintain physical habitat conditions and support juvenile growth and mobility; water 
quality and forage supporting juvenile development; and natural cover such as shade, 
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, 
large rocks and boulders, side channels, and undercut banks. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide some limited rearing functions.  The City of Portland noted that juvenile fish 
were holding in a protected embayment directly downstream of the project site, in the 
adjacent Willamette Cove.  Conditions are similar enough in the near shore adjacent to 
the project site to assume some holding may occur here.     

(3) Freshwater migration corridors free of obstruction with water quantity and quality 
conditions and natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, side channels, and undercut banks supporting 
juvenile and adult mobility and survival. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide resting areas for out-migrating juveniles.  See (2) above. 

(4) Estuarine areas free of obstruction with water quality, water quantity and salinity 
conditions supporting juvenile and adult physiological transitions between fresh-and 
saltwater; natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels, and juvenile and adult forage, 
including aquatic invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near estuarine areas.

(5) Nearshore marine areas free of obstruction with water quality and quantity conditions 
and forage, including aquatic invertebrates and fishes, supporting growth and maturation; 
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and natural cover such as submerged and overhanging large wood, aquatic vegetation, 
large rocks and boulder and side channels. 

Existing Conditions:  The project is not located in or near nearshore marine areas. 

(6) Offshore marine areas with water quality conditions and forage, including aquatic 
invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near offshore marine areas.

Effects Analysis: The project will result in only slight modifications to the fresh water 
environment.

Determination of Effect: The project will not result in the destruction or adverse 
modification of critical habitat for this ESU. 

Conservation Measures: Conservation measures are listed in Section 18 and are 
pertinent to any modification of critical habitat for this ESU.
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ADDENDUM FOR ESA CONSULTATION

ASSESSMENT OF IMPACTS TO CRITICAL HABITAT FOR 

Lower Columbia River Steelhead 

Salmon Critical Habitat - Primary Constituent Elements 

From 50 CFR Part 226 

The primary constituent elements determined essential to the conservation of Lower 
Columbia River Steelhead are as follows: 

(1) Freshwater spawning sites with water quantity and quality conditions and substrate 
supporting spawning, incubation, and larval development. 

Existing Conditions:  No spawning occurs, or is likely to occur, at the project site.

(2) Freshwater rearing sites with water quantity and floodplain connectivity to form and 
maintain physical habitat conditions and support juvenile growth and mobility; water 
quality and forage supporting juvenile development; and natural cover such as shade, 
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, 
large rocks and boulders, side channels, and undercut banks. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide some limited rearing functions.  The City of Portland noted that juvenile fish 
were holding in a protected embayment directly downstream of the project site, in the 
adjacent Willamette Cove.  Conditions are similar enough in the near shore adjacent to 
the project site to assume some holding may occur here.     

(3) Freshwater migration corridors free of obstruction with water quantity and quality 
conditions and natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, side channels, and undercut banks supporting 
juvenile and adult mobility and survival. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide resting areas for out-migrating juveniles.  See (2) above. 

(4) Estuarine areas free of obstruction with water quality, water quantity and salinity 
conditions supporting juvenile and adult physiological transitions between fresh-and 
saltwater; natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels, and juvenile and adult forage, 
including aquatic invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near estuarine areas.

(5) Nearshore marine areas free of obstruction with water quality and quantity conditions 
and forage, including aquatic invertebrates and fishes, supporting growth and maturation; 
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and natural cover such as submerged and overhanging large wood, aquatic vegetation, 
large rocks and boulder and side channels. 
Existing Conditions:  The project is not located in or near nearshore marine areas. 

(6) Offshore marine areas with water quality conditions and forage, including aquatic 
invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near offshore marine areas.

Effects Analysis: The project will result in only slight modifications to the fresh water 
environment.

Determination of Effect: The project will not result in the destruction or adverse 
modification of critical habitat for this ESU. 

Conservation Measures: Conservation measures are listed in Section 18 and are 
pertinent to any modification of critical habitat for this ESU.
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ADDENDUM FOR ESA CONSULTATION

ASSESSMENT OF IMPACTS TO CRITICAL HABITAT FOR 

Upper Willamette River Steelhead 

Salmon Critical Habitat - Primary Constituent Elements 

From 50 CFR Part 226 

The primary constituent elements determined essential to the conservation of Upper 
Willamette River Steelhead are as follows: 

(1) Freshwater spawning sites with water quantity and quality conditions and substrate 
supporting spawning, incubation, and larval development. 

Existing Conditions:  No spawning occurs, or is likely to occur, at the project site.

(2) Freshwater rearing sites with water quantity and floodplain connectivity to form and 
maintain physical habitat conditions and support juvenile growth and mobility; water 
quality and forage supporting juvenile development; and natural cover such as shade, 
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation, 
large rocks and boulders, side channels, and undercut banks. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide some limited rearing functions.  The City of Portland noted that juvenile fish 
were holding in a protected embayment directly downstream of the project site, in the 
adjacent Willamette Cove.  Conditions are similar enough in the near shore adjacent to 
the project site to assume some holding may occur here.     

(3) Freshwater migration corridors free of obstruction with water quantity and quality 
conditions and natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, side channels, and undercut banks supporting 
juvenile and adult mobility and survival. 

Existing Conditions:  The project site is adjacent to shallow, near shore areas that may 
provide resting areas for out-migrating juveniles.  See (2) above. 

(4) Estuarine areas free of obstruction with water quality, water quantity and salinity 
conditions supporting juvenile and adult physiological transitions between fresh-and 
saltwater; natural cover such as submerged and overhanging large wood, aquatic 
vegetation, large rocks and boulders, and side channels, and juvenile and adult forage, 
including aquatic invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near estuarine areas.
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(5) Nearshore marine areas free of obstruction with water quality and quantity conditions 
and forage, including aquatic invertebrates and fishes, supporting growth and maturation; 
and natural cover such as submerged and overhanging large wood, aquatic vegetation, 
large rocks and boulder and side channels. 

Existing Conditions:  The project is not located in or near nearshore marine areas. 

(6) Offshore marine areas with water quality conditions and forage, including aquatic 
invertebrates and fishes, supporting growth and maturation. 

Existing Conditions:  The project is not located in or near offshore marine areas.

Effects Analysis: The project will result in only slight modifications to the fresh water 
environment.

Determination of Effect: The project will not result in the destruction or adverse 
modification of critical habitat for this ESU. 

Conservation Measures: Conservation measures are listed in Section 19 and are 
pertinent to any modification of critical habitat for this ESU.
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Northwest Region 
7600 Sand Point Way N.E., Bldg. 1 
Seattle, WA 98115 

Refer to NMFS No.: 
2006/02218 October 6, 2006 

Ms. Nancy Harney 
Superfund Project Manager 
U.S. Environmental Protection Agency, Region 10 
1200 Sixth Avenue 
Seattle, Washington   98101 

Re: Endangered Species Act Section 7 Formal Consultation and Magnuson-Stevens Fishery 
Conservation and Management Act Essential Fish Habitat Consultation for the Operation 
and Maintenance of the Soil Cap, Sediment Cap and Groundwater Remedy, McCormick 
and Baxter Creosoting Company Superfund Site, Willamette River (HUC 
170900120301), Multnomah County, Oregon  

Dear Ms. Harney: 

The enclosed document contains a biological opinion (Opinion) prepared by the National Marine 
Fisheries Service (NMFS) pursuant to section 7(a)(2) of the Endangered Species Act (ESA) on 
the effects of funding the operation and maintenance of the soil cap, sediment cap, and 
groundwater remedy at the McCormick and Baxter Creosoting Company, at river mile 7 on the 
Willamette River, in the City of Portland, Oregon.  The site is a Federal Superfund site under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  This 
action follows several remedial actions being taken under CERCLA to significantly reduce the 
potential risk to human health and ecological receptors resulting from potential exposure to 
contaminants present in soils, sediment and groundwater at the project site.  The U.S. 
Environmental Protection Agency (EPA) submitted a biological assessment to address the effect 
of long-term maintenance and operation of the remedy, and to demonstrate substantive 
compliance with ESA pursuant to the requirements of the National Contingency Plan under 
CERCLA.  The EPA designated the Oregon Department of Environmental Quality as the lead in 
implementing the action contained within the CERCLA Record of Decision for the site. 

In this Opinion, NMFS concludes that the action, as proposed, is not likely to jeopardize the 
continued existence of Lower Columbia River (LCR) Chinook salmon (Oncorhynchus
tshawytscha), LCR steelhead (O. mykiss), LCR coho salmon (O. kisutch), Upper Willamette 
River (UWR) Chinook salmon, and UWR steelhead.  Further, NMFS concludes that the action, 
as proposed, will not result in the destruction or adverse modification of critical habitats 
designated for the affected species.  At this time, critical habitat has not been proposed or 
designated for LCR coho salmon.



 - 2 - 

As required by section 7 of the ESA, an incidental take statement prepared by NMFS is provided 
with this Opinion.  The incidental take statement describes reasonable and prudent measures 
NMFS considers necessary or appropriate to minimize incidental take associated with this 
action. It also sets forth nondiscretionary terms and conditions, including reporting requirements, 
that the Federal agency and applicant, if any, must comply with to carry out the reasonable and 
prudent measures.  Incidental take from actions by the action agency and applicant that meet 
these terms and conditions will be exempt from the ESA take prohibition.   

This document also includes the results of our analysis of the action’s likely effects on essential 
fish habitat (EFH) pursuant to section 305(b) of the Magnuson-Stevens Fishery Conservation 
and Management Act (MSA), and includes four conservation recommendations to avoid, 
minimize, or otherwise offset potential adverse effects on EFH.  These conservation 
recommendations are a non-identical set of the ESA terms and conditions.  Section 305(b) (4) 
(B) of the MSA requires Federal agencies to provide a detailed written response to NMFS within 
30 days after receiving these recommendations.   

If the response is inconsistent with the EFH conservation recommendations, the EPA must 
explain why the recommendations will not be followed, including the justification for any 
disagreements over the effects of the action and the recommendations.  In response to increased 
oversight of overall EFH program effectiveness by the Office of Management and Budget, 
NMFS established a quarterly reporting requirement to determine how many conservation 
recommendations are provided as part of each EFH consultation and how many are adopted by 
the action agency.  Therefore, in your statutory reply to the EFH portion of this consultation, we 
ask that you clearly identify the number of conservation recommendations accepted.  

If you have questions regarding this consultation, please contact Dr. Nancy Munn in the
Willamette Basin Branch of the Oregon State Habitat Office at 503-231-6269. 

 Sincerely, 

 D. Robert Lohn 
 Regional Administrator 
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INTRODUCTION

The biological opinion (Opinion) and incidental take statement portions of this consultation were 
prepared by the National Marine Fisheries Service (NMFS) in accordance with section 7(b) of 
the Endangered Species Act (ESA) of 1973, as amended (16 USC 1531, et seq.), and 
implementing regulations at 50 CFR 402.  With respect to designated critical habitat, the 
following analysis relied only on the statutory provisions of the ESA, and not on the regulatory 
definition of “destruction or adverse modification” at 50 CFR 402.02. 

The essential fish habitat (EFH) consultation was prepared in accordance with section 305(b)(2) 
of the Magnuson-Stevens Fishery Conservation and Management Act (MSA) (16 USC 1801, et
seq.) and implementing regulations at 50 CFR 600.  The administrative record for this 
consultation is on file at the Oregon State Habitat Office in Portland, Oregon. 

Background and Consultation History 

On May 22, 2006, NMFS received a request for ESA section 7 consultation and EFH 
consultation from the U.S. Environmental Protection Agency (EPA) for funding the operation 
and maintenance of three Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) clean-up remedies implemented at the former McCormick and Baxter 
Creosoting Company site since 2004.  The site is at river mile (RM) 7 on the Willamette River in 
the City of Portland.  EPA proposes to operate and maintain the 34-acre upland soil cap, the 23-
acre sediment cap, and groundwater remediation activities through September 2011.   

The McCormick and Baxter Creosoting Company operated on the site between 1944 and 1991, 
treating wood products with creosote, pentachlorophenol, and inorganic preservative solutions 
containing arsenic, copper, chromium, and zinc.  Historically, process wastewaters were 
discharged directly to the Willamette River, and other process wastes were dumped in several 
areas of the site.  Significant concentrations of wood-treating chemicals were found in soil and 
groundwater at the site, and in river sediments beside the site.  Contaminants detected include 
polynuclear aromatic hydrocarbons (PAHs), pentachlorophenol (PCP), arsenic, chromium, 
copper, zinc, and dioxins/furans. The EPA listed the site on the National Priorities List (NPL) in 
June 1994, which is a Federal Superfund designation under the CERCLA.  The EPA designated 
Oregon Department of Environmental Quality (DEQ) as the lead in implementing the actions 
contained within the CERCLA Record of Decision (ROD) for the site, although this remains a 
Federal action with Federal funding.

Various removal activities occurred at the site prior to the NPL listing, including the recovery of 
nonaqueous-phase liquid (NAPL), disposal of drums of process waste, installation of a 
wastewater treatment system, and the excavation of approximately 377 tons of contaminated 
soil. In March 1996, EPA and DEQ issued a ROD for the site to address several different media: 
contaminated soil, groundwater, stormwater, and Willamette River sediment.  In March, 1998, 
an amended ROD was issued by EPA and DEQ to change a component of the selected remedial 
action for contaminated soil.  In August, 2002, EPA and DEQ issued an “Explanation of 
Significant Difference” (ESD) explaining the decision to implement the contingency remedy for 
groundwater as specified in the 1996 ROD.  To implement the contingency plan, the agencies 
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selected a fully encompassing, impermeable subsurface barrier wall alignment surrounding the 
tank farm area and the former waste disposal area, and a riverfront alignment along the ordinary 
high-water mark of the Willamette River. 

The NMFS consulted on three phases of the site remediation.  The first phase addressed the 
construction of the sheet pile wall and the slurry wall around the upland portion of the site to 
minimize the movement of contaminants toward the Willamette River (August 20, 2004, NMFS 
No.: 2002/00761).  The second phase addressed the construction of a 23-acre sediment cap in the 
Willamette River (March 15, 2004, NMFS No.: 2003/01440).  The third phase addressed the 
remedy for the upland portion of the site, and included the construction of an upland 
impermeable soil cap inside the boundaries of the barrier wall, and a permeable, earthen soil cap 
for areas outside of the barrier wall (March 11, 2005, NMFS No.: 2005/00185).  Select wells 
inside and outside the barrier wall continue to be monitored weekly for the presence and 
thickness of NAPL.  NAPL is extracted weekly from interior and exterior wells if the thickness 
is greater than 0.4 feet.  NAPL recovery will continue until the effectiveness of the barrier wall 
and sediment cap has been verified.   

The proposed action considered in this consultation is the operation and maintenance (O&M)of 
the soil and sediment cap, vegetation maintenance and potential unplanned maintenance or 
repairs through 2011. 

In the request for consultation, the EPA concluded that the proposed action is “likely to 
adversely affect” Lower Columbia River (LCR) Chinook salmon (Oncorhynchus tshawytscha),
Upper Willamette River (UWR) Chinook, LCR coho salmon (O. kisutch), LCR steelhead (O.
mykiss), and UWR steelhead.  The EPA also concluded that the proposed action may affect 
critical habitat for four of the above listed salmonids (critical habitat has not been proposed or 
designated for LCR coho salmon).  Finally, the EPA concluded that the proposed project “may 
adversely affect” EFH for Chinook salmon and coho salmon.  

This Opinion is based on the information presented in the request for consultation.  The objective 
of this Opinion is to determine whether funding the proposed action is likely to jeopardize the 
continued existence of the ESA-listed species listed above, or result in the destruction or adverse 
modification of designated critical habitat.   

Proposed Action 

For the purposes of this consultation, the proposed action includes all methods and actions 
described in the following paragraphs.  The project applicant is the DEQ.  The DEQ proposes to 
maintain the soil cap, the sediment cap and the groundwater remedy for 5 years through 
September 2011.  The results of these activities will be evaluated as part of the Five-Year 
Review Report to be issued by DEQ and EPA in October 2011.  The O&M plan will be updated 
in 2011 and in subsequent five-year reviews to assure the remedies are operated and maintained 
in a manner that is protective of human health and the environment. 

Project Location.  The McCormick and Baxter Creosoting Company site is a former 
wood treating facility on the east bank of the Willamette River in Portland, Oregon.  The site 
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encompasses approximately 41 acres of land and an additional 23 acres of contaminated river 
sediments.  The upland portion is on a terrace of imported sand fill (dredged material placed in 
the early 1900s) within the historic floodplain of the Willamette River.  The upland area is 
generally flat and lies between a 120-foot high bluff along the northeast border and a 20-foot 
high bank along the Willamette River to the southwest.  The site is currently vacant except for a 
paved parking area, a small shop building, two field office trailers and associated utilities being 
used to support ongoing creosote extraction.  The perimeter of the site is fenced and posted with 
warning signs.

The Willamette River is the only surface water body at the site.  The river is approximately 
1,550 feet wide with a typical maximum depth of about 40 to 50 feet below the Columbia River 
datum. Average flow rates in the river near the site range from 8,300 cubic feet per second (cfs) 
in summer to 73,000 cfs in the winter. 

Three hydrostratigraphic units are present at the site: the shallow, intermediate and deep aquifer 
zones, which are interconnected to varying degrees depending on the location within the site.
The shallow zone is poorly-graded dredge fill sand and wood debris, and ranges in thickness 
from 5 feet to greater than 30 feet.  In parts of the site, the shallow zone consists mostly of 
sawdust and wood chips up to 20 to 25 feet thick.  The shallow zone acts as an unconfined 
aquifer that,  except within the barrier wall areas and close to the bluff, is in hydraulic 
connection with the river.  Depth to groundwater ranges from approximately 20 to 25 feet below 
ground surface (bgs).  The shallow zone is underlain by a silt aquitard ranging in thickness from 
zero near the river to greater than 100 feet closer to the bluff. 

The intermediate aquifer zone is composed of fine to medium-grained alluvial sand and is 
present below the silt aquitard over most portions of the site.  This zone varies in thickness from 
zero to greater than 50 feet.  In the north-central portion of the site, the intermediate zone is 
approximately 12 feet thick and hydraulically separated from the shallow aquitard.  In the south-
central portion of the site, the silt aquitard is greater than 100 feet thick and no intermediate 
aquifer zone is present.  Along the beach, the intermediate zone is up to 50 feet or more thick 
and is separated from the shallow zone by a discontinuous, thin silt layer.   

The deep aquifer zone is present in all portions of the site.  This zone consists of alluvial sands, 
and is directly connected with the intermediate and shallow zones along the river margin.  Near 
the center of the site, the deep zone is separated from the shallow zone by more than 100 feet of 
low-permeability silt.  Near the bluff, the deep zone is composed of gravel and sands of the 
Troutdale Formation and Catastrophic Flood Deposits. 

Shallow groundwater gradients generally exist from the bluff toward the river.  Intermediate and 
deep zone groundwater surface elevations and gradients have been inferred to flow toward the 
river in these zones.  This description of flow pathways is important because it describes the 
primary pathways for contaminants to reach the Willamette River from upland portions of the 
site.

Project Description. The proposed action consists of a number of elements:  (1) O&M 
of the soil cap; (2) O&M of the sediment cap; (3) groundwater remedy O&M; and                     
(4) hypothetical repairs to the sediment cap.  These are described below. 
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Operation and Maintenance of the Soil Cap.  O&M of the soil cap includes monitoring, 
vegetation maintenance and potential unplanned maintenance.  Monitoring activities include 
visual inspections of the cap surface, stormwater conveyance system, security fencing, and 
warning signs.  The soil cap is designed to be maintenance free except for maintaining the native 
vegetation.  Vegetation maintenance will include irrigation of the trees and shrubs in the 
stormwater swales and the riparian area through summer 2008, mowing of open 
space/grasslands, and manual removal of invasive plants throughout the site, and targeted 
application of herbicides to invasive plants.  Vegetation maintenance, including the application 
of herbicides, was addressed in the 2004 opinion, and is only mentioned here to be inclusive of 
all maintenance activities.  The timing of soil cap maintenance activities are described in Table 
1.

Table 1. Description and frequency of soil cap O&M activities through September 30, 
2011.

O&M Activity Frequency 
Monitoring:

Inspection of cap surface 
Inspection of stormwater conveyance system 
Inspection of security fencing 
Inspection of warning signs 

Monthly
Monthly
Monthly
Monthly

Vegetation Maintenance: 
Irrigation
Mowing open grass areas 
Manual removal of invasive plants 
Targeted application of herbicides 

Summer 2007 and 2008 
Annually
Annually
Biannually (April & September) 

Unplanned Maintenance, such as: 
Repair of fences 
Repair of gravel roads 
Filling of animal burrows in earthen cap 
Removal of sediments from manholes  

As needed 
As needed 
As needed 
As needed 

Although routine maintenance is not anticipated for the soil cap, unplanned repairs may be 
needed and could include repair of fences, replacement of warning signs, and gravel roads, 
filling of animal burrows dug into the earthen cap, removal of sediment from manholes, and 
replanting of unsuccessful trees and shrubs.  The nature of the repairs will determine the 
equipment and material requirements, and would likely be performed by a contractor with 
general construction capabilities.  Any substantial repairs, such as those requiring the 
impermeable cap to be breached or repaired, will be detailed in a work plan prepared prior to 
performing this activity.  The work plan will provide technical specifications and drawings 
sufficient to assure that this work is performed appropriately and by qualified personnel. 
Materials needed for potential maintenance include those materials used to construct the soil cap: 
geomembrane, geocomposite, perforated piping, sand, biotic rock (3 inch minus rock); 10 inch 
minus rock, filter fabric, topsoil, fencing, and road gravel.  These materials have been stockpiled 
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on site, but if they are inappropriate or insufficient for the repair, additional materials will be 
imported.  Any imported soil will be certified by DEQ as meeting the requirements for “clean 
fill.” 

Operation and Maintenance of the Sediment Cap.  O&M of the sediment cap consists of 
monitoring and unscheduled maintenance activities (Table 2).  Monitoring activities include 
visual inspections of warning buoys and near shore areas, multibeam bathymetric surveys and 
side scan sonar surveys of deeper areas, and diver inspections of anomalies in areas of concern 
identified from the bathymetry and sonar surveys.  Monitoring activities also include the 
collection of surface water samples, pore water samples from below the armor cap, flux 
chambers, organoclay cores, and samples of crayfish, sculpins and clams, if available.  
Unscheduled maintenance work may include the replacement of warning buoys, placement of 
additional armoring due to erosion and placement of additional organoclay if new releases of 
creosote are discovered, or if the existing organoclay becomes saturated with creosote.  Any new 
organoclay would require armoring.   

Table 2. Description and frequency of sediment cap O&M activities through September 
30, 2011. 

O&M Activity Frequency 
Monitoring:

Inspection of warning buoys 
Inspection of near shore areas 
Multibeam bathymetric survey 
Side-scan sonar surveys 
Diver inspections of deep water 

Monthly
Weekly (Aug-Oct), otherwise monthly 
Annually through May 2010
Annually through May 2010
Annually through spring/summer  2010 

Sampling: 
Surface water, pore water, flux chamber 
Crayfish, sculpin, clams, lamprey 
Organoclay cores 

Biannually (May & Sept) through 2010 
Annually through September 2010 
Performed in September 2010 

Unscheduled Maintenance, such as: 
Replacement of buoys 
Additional armoring placement 
Additional organoclay placement  

As needed 
As needed 
As needed 

The nature of any repairs will determine the equipment and material requirements.  Materials 
needed have been stockpiled on site, and if they are inappropriate or insufficient, additional 
materials will be imported. 

The armoring layer of the sediment cap is susceptible to damage by wave action, scouring by 
river currents, and gouging by submerged logs and vessels (anchoring).  The chemical isolation 
layer of the sediment cap is susceptible to damage by unanticipated releases of mobile NAPL 
from the underlying contaminated sediments or continued seepage of mobile NAPL from upland 
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sources.  These releases of NAPL are possible as a result of saturation of the existing organoclay 
caps or through portions of the sediment cap where organoclay was not placed.  Repairs to the 
sediment will need to be performed in a timely manner in the event that the armoring layer 
becomes damaged or the chemical isolation layer fails to contain NAPL.  Three types of repairs 
may be needed: 

1. Additional Armor Placement.  If it is determined that the damage resulted from wave 
action or river currents, then the size of the armoring material would be increased.  For 
example, the 10-inch minus rock within the embayment area would be upsized to a 24-
inch minus rock (i.e., riprap).  The repair would be performed to as small an area as 
determined to be susceptible to damage.  The rock placement would raise the elevation of 
the river bottom. 

2. Additional Organoclay Placement Along Beachfront.  Intermittent releases of NAPL may 
be discovered along the beachfront in the vicinity of the former NAPL seep areas within 
Willamette Cove and along the Willamette River.  These releases may coincide with gas 
ebullition which is more prevalent during the summer and fall when river levels are at 
annual lows and during the low tide cycles. 

Corrective measures would consist of the additional placement of organoclay and 
armoring over the existing river bottom.  The repair area may extend as much as 300 feet 
along the shoreline and 100 feet away from the shoreline to encompass are area of 
300,000 square feet.  The repair cap would consist of the following components, starting 
at the lowest elevation:

6-inch layer of sand placed directly on the river bottom;  
6-inch layer of organoclay or ½-inch layer of organoclay mats;  
12-inch layer of sand;
4-inch layer of 3-inch minus filter rock; and 
12-inch layer of 10-inch minus rock in the protected embayment area, or a 9-inch 
layer articulated concrete block (ACB) mats in areas exposed to wave action. 

This would cause a rise in the elevation of the river bottom associated with the fill, but 
would not change the type of material present (i.e., size class).

The equipment needed would include an excavator, all-tracks, dozer, a loader, and a 
crane or forklift.  Prior to installation, a protective layer of sand would be placed over 
existing ACB armoring and other sensitive areas.  Sand would be delivered to the top of 
bank by truck and then loaded into the All-Tracks using the loader.  The All-Tracks 
would transport the sand to the water and unload.  A dozer would spread the sand to a 
thickness of approximately 6 inches over the repair area.  An excavator would reposition 
any drift logs or boulder cluster within the footprint of the repair area. 

After the sand is placed, the organoclay would be installed with an excavator.  The 
organoclay would be covered with a protective layer of sand.  The All-Tracks would 
transport sand from the top of the bank to the river, and the dozer would spread the sand 
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to a thickness of approximately 12 inches.  The 4-inch layer of 4-inch minus rock would 
be installed on top of the sand using the All-Tracks for transportation and dozer for 
spreading.  If the 10-inch minus rock is used as the final layer, it would be placed in a 
similar manner.  If ACB is used as the final layer, it would be transported by All-Tracks 
from the top of the bank to the river.  A forklift or crane would place the ACB.  Once the 
installation is complete, the access road created from equipment going down the bank 
would be removed and the vegetation would be replanted with native grasses, trees and 
shrubs as specified in the vegetation management plan prepared for the 2004 Opinion. 

3. Additional Organoclay Placement in Deep Water.  Intermittent releases of NAPL may 
also be discovered in deep water and potentially beneath the Burlington Northern Santa 
Fe Railway Bridge.  Additional placement of organoclay may be needed over the existing 
river bottom elevations of -5 to -35 feet NAVD.  The repair area may extend as much as 
200 feet along the shoreline and 100 feet away from the shoreline to encompass an area 
of 200,000 square feet.  The repair cap would consist of the following components from 
bottom to top:   

6-inch layer of sand placed directly on the river bottom; 
½-inch layer of organoclay mats; 
12-inch layer of sand; and
12-inch layer of 6-inch minus rock. 

The river bottom elevation would rise by 2.5 feet, but there would be no change in the 
size class of material at the river bottom.  Likely construction equipment would include a 
crane barge, a material barge, tug, loader and a dive support boat.  A crane-mounted 
barge equipped with a clamshell bucket would be used to place the initial layer of sand.  
The organoclay mats would be placed using a spreader bar attached to the crane.  Divers 
would guide the organoclay mats into the desired location and use sand bags to 
temporarily secure the mats.  The next layers of sand and rock would be placed with the 
clamshell bucket. 

Operation and Maintenance of the Groundwater Remedy.  O&M of the groundwater 
remedies consists of NAPL recovery, groundwater elevation monitoring, groundwater 
samplings, and equipment maintenance and maintenance of the utility service (Table 3).   
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Table 3. Description and frequency of groundwater remedy activities through             
September 30, 2011. 

O&M Activity Frequency 
NAPL Recovery: 

Extraction of exterior wells 
Extraction of interior wells 

Weekly  
Weekly 

Groundwater Monitoring: 
Downloading continuous water 
level data loggers 
Manual water level 
measurements 
NAPL gauging (site-wide) 

Quarterly
Quarterly
Quarterly

Groundwater Sampling: 
Site-wide
Infiltration pond

Performed in May 2010 
Quarterly through Sept 2007, 
annually through 2010 

Equipment and Utility Maintenance: 
Interface probes, pumps, vehicle, 
data loggers/transducers, etc.
Water, electric, phone, alarm, solid 
waste, toilet 

As needed 

Continuous

Schedule.  The O&M activities will extend through September 30, 2011.  Sampling 
activities will be conducted in the spring, summer and/or fall of each year.  Monitoring of the 
sediment cap surface using multi-beam bathymetry and side-scan sonar will occur in the spring 
of each year.  Diver inspections of the sediment cap will occur in the spring or summer of each 
year.  Each repair could take from one to four weeks to complete.   

Monitoring and Conservation Measures.  The following conservation measures have 
been incorporated into the project design to reduce potential adverse effects to salmonids and to 
minimize project effects on other resources. 

1. Repairs to the sediment cap will be conducted between July 1 through October 31, and 
December 1 through January 31, when the fewest number of salmon and steelhead are 
likely to be present.  If it is necessary to perform repairs during other times, EPA will 
request approval from NMFS.  

2. Construction effects will be confined to the minimum area necessary to complete the 
project.

3. A biological monitoring and reporting program will be developed and employed prior to 
repairs being made to the sediment cap to ensure conservation measures and terms and 
conditions from the Opinion are effective in minimizing the likelihood of take from 
permitted activities.  An environmental professional will monitor and document the 
conditions of the shoreline and nearshore area on a daily basis during construction.
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Furthermore, a qualified biologist will oversee work performed by the environmental 
professional.

4. The sediment cap repair contractor will be required to adhere to water quality protections 
and other conditions found in EPA’s 401 Water Quality Certification for the sediment 
cap remedial action.  Prior to conducting repairs to the sediment cap, the construction 
contractor and/or the construction oversight consultant will be required to prepare and 
carry out a pollution and erosion control plan to prevent increased turbidity.  The plan 
will be made available for inspection on request by NMFS.  The required elements of the 
plan are listed in the biological assessment, and include numerical turbidity limits based 
on background concentrations and a turbidity monitoring plan.  The plan also includes 
hazardous material handling instructions and spill containment procedures. 

5. The sediment cap repair contractor will be required to provide sorbant booms, pads and 
other sorbant materials and vacuum pumps to remove and isolate any NAPL sheen 
resulting from construction activities.  Oil absorbent materials will be used if a sheen is 
observed.  The booms will remain in place until all oil material and floating debris has 
been collected and the sheen has dissipated. 

6. If an uncontrolled release of NAPL sheen is observed during sediment cap repairs, the 
existing protective measures will be reevaluated for efficacy.  If deemed necessary by the 
environmental professional, work may be stopped until the cause of the event is 
determined and work can be resumed without additional effects. 

7. All prudent and necessary steps will be taken during sediment cap repairs to avoid and 
minimize potential water and sediment quality effects.  These will include strict 
contractor performance controls for all shoreline and in-water construction activities.   

8. Sediment cap repair material will not contain detectable levels of organic contaminants 
and will have background level concentrations of metals.  Use of riprap armoring will be 
avoided to the extent practicable.  Sediment cap repair materials will be placed in a 
controlled and accurate manner.  Armor stone will be placed in a manner that does not 
disrupt or penetrate the other cap components.  

9. Large wood within the sediment cap repair area will be moved carefully and returned to 
its original location after construction. 

10. Land-based heavy equipment will be restricted as follows: 
When heavy equipment is required, it will be equipment having the least impact 
to the existing sediment cap and riverine environment (e.g., minimally-sized, 
rubber-tired).
Heavy equipment will be fueled, maintained and stored as follows:  (a) Place 
vehicle staging, maintenance, refueling and fuel storage areas a minimum of 150 
feet horizontal distance from the Willamette River (exceptions may be made for 
cranes and other slow-moving equipment, and these vehicles may be refueled in 
place if they meet or exceed 100% containment); (b) all vehicles operated within 
150 feet of the Willamette River will be inspected daily for fluid leaks before 
leaving the vehicle staging area; and (c) when not in use, vehicles will be stored 
in the vehicle staging area with the exception of cranes and other very slow-
moving vehicles. 

11. Pesticide use will be limited in type and extent, as described in the proposed action. 
12. If the in-water work area requires isolation to maintain the turbidity criteria, the work 

area will be isolated using inflatable bags, sandbags, 10-inch minus rock, sediment 
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curtains, or similar materials.  All listed salmonids trapped within the isolation area will 
be removed and placed in the actively-flowing river using methods described below. 

13. If the in-water work area requires isolation, attempts will be made to capture and release 
fish from the isolated area using trapping, seining, electrofishing, or other methods to 
minimize the risk of injury.  The entire capture and release operation will be conducted or 
supervised by a fishery biologist experienced with work area isolation and competent to 
ensure the safe handling of all ESA-listed fish.  Methods of fish capture will primarily 
involve beach seining and/or electrofishing.  Electrofishing will not be performed if 
water temperatures exceed 18°C.  If electrofishing equipment is used to capture fish, the 
contractor will comply with NMFS electrofishing guidelines (NMFS 2000).  ESA-listed 
fish will be handled with extreme care, keeping fish in water to the maximum extent 
possible during seining and transfer procedures to prevent the added stress of out-of-
water handling.  Fish will be transported in aerated buckets or tanks.  Fish will be 
released into a safe release site as quickly as possible, and as near as possible to capture 
sites.  ESA-listed fish will not be transferred to anyone except NMFS personnel, unless 
otherwise approved in writing by NMFS.  The NMFS or its designated representative 
will be allowed to accompany the capture team during the capture and release activity, 
and to inspect the team’s capture and release records and facilities. 

14. A construction monitoring report describing EPA’s success in meeting the conservation 
measures will be provided to NMFS within 30 days following the completion of cap 
repairs.  The report will identify the project, provide before, during and after photo 
documentation, and a narrative that briefly discusses project implementation and 
consistency with the conservation measures, with special attention to turbidity.  In 
addition, annual O&M reports will be prepared by DEQ and submitted to NMFS.   

The conservation measures described here and in the consultation initiation package as part of 
the proposed action are intended to reduce or avoid adverse effects on listed species and their 
habitats.  The NMFS regards these conservation measures as integral components of the 
proposed action and expects that all proposed project activities will be completed consistent with 
those measures.  We have completed our effects analysis accordingly.  Any deviation from these 
conservation measures will be beyond the scope of this consultation and will not be exempted 
from the prohibition against take as described in the attached incidental take statement.  Further 
consultation will be required to determine what effect the modified action may have on listed 
species or designated critical habitats. 

Action Area 

‘Action area’ means all areas to be affected directly or indirectly by the Federal action and not 
merely the immediate area involved in the action (50 CFR 402.02).  For purposes of this 
consultation, the action area is all riparian and aquatic habitat within the Willamette River, from 
RM 8 to the confluence with the Columbia River.    

The ESA-listed salmonids described in Table 4 use the action area for adult migration, and 
juvenile rearing and migration.  The action area within the Willamette River is designated 
critical habitat for steelhead and Chinook salmon (Table 1).  The action area is designated EFH 
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for Chinook and coho salmon (PFMC 1999), and is in an area where environmental effects of the 
proposed project may adversely affect EFH for those species.   

Table 4. Federal Register Notices for Final Rules that list species, designate critical habitat, or apply 
protective regulations to species considered in this consultation.  Listing status:  ‘T’ means listed 
as threatened under the ESA; ‘D’ means that the final listing determination is deferred until 
December 28, 2005.  Critical habitat designated on September 2, 2005 (70 FR 52630) became 
effective on January 6, 2006.) 

Species Listing Status Critical Habitat Protective Regulations
Chinook salmon (Oncorhynchus tshawytscha)
 Lower Columbia River  T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Willamette River spring-

run
T 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 

Coho salmon (O. kisutch)    
 Lower Columbia River T 6/28/05; 70 FR 37160 Not applicable 6/28/05; 70 FR 37160 
Steelhead (O.  mykiss)    
 Lower Columbia River  T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 
 Upper Willamette River T 1/05/06; 71 FR 834 9/02/05; 70 FR 52630 6/28/05; 70 FR 37160 

ENDANGERED SPECIES ACT 

The ESA establishes a national program to conserve threatened and endangered species of fish, 
wildlife, plants, and the habitat on which they depend.  Section 7(a)(2) of the ESA requires 
Federal agencies to consult with U.S. Fish and Wildlife Service, NMFS, or both, to ensure that 
their actions are not likely to jeopardize the continued existence of endangered or threatened 
species or adversely modify or destroy their designated critical habitats.  Section 7(b)(4) requires 
the provision of an incidental take statement that specifies the impact of any incidental taking 
and includes reasonable and prudent measures to minimize such impacts. 

Biological Opinion

This Opinion presents NMFS’ review of the status of each listed species of Pacific salmon and 
steelhead1 considered in this consultation, the condition of designated critical habitat, the 
environmental baseline for the action area, all the effects of the action as proposed, and 
cumulative effects (50 CFR 402.14(g)).  For the jeopardy analysis, NMFS analyzes those 
combined factors to conclude whether the proposed action is likely to appreciably reduce the 
likelihood of both the survival and recovery of the affected listed species. 

The critical habitat analysis determines whether the proposed action will destroy or adversely 
modify designated critical habitat for listed species by examining any change in the conservation 
value of the essential features of that critical habitat.  The regulatory definition of “destruction or 
adverse modification” at 50 CFR 402.02 is not used in this Opinion.  Instead, this analysis relies 

1 An ‘evolutionarily significant unit’ (ESU) of Pacific salmon (Waples 1991) and a ‘distinct population 
segment’ (DPS) of steelhead (final steelhead FR notice) are considered to be 'species,' as defined in section 3 of the 
ESA. 
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on statutory provisions of the ESA, including those in section 3 that define “critical habitat” and 
“conservation,” in section 4 that describe the designation process, and in section 7 that sets forth 
the substantive protections and procedural aspects of consultation, and on agency guidance for 
application of the “destruction or adverse modification” standard.2

 Status of the Species and Critical Habitat 

This section defines the biological requirements of each listed species affected by the proposed 
action, and the status of each designated critical habitat relative to those requirements.  Listed 
species facing a high risk of extinction and critical habitats with degraded conservation value are 
more vulnerable to the aggregation of effects considered under the environmental baseline, the 
effects of the proposed action, and cumulative effects. 

Status of the Species.  The NMFS reviews the condition of the listed species affected by 
the proposed action using criteria that describe a ‘viable salmonid population’ (VSP) (McElhany 
et al. 2000).  Attributes associated with a VSP include abundance; productivity, spatial structure, 
and genetic diversity that maintain its capacity to adapt to various environmental conditions and 
allow it sustain itself in the natural environment.  These attributes are influenced by survival, 
behavior, and experiences throughout the entire life cycle, characteristics that are influenced, in 
turn, by habitat and other environmental conditions. 

To be considered viable, with a negligible risk of extinction due to threats from demographic 
variation, local environmental variation, and genetic diversity changes over the long term, a 
species should have the following characteristics.  It should contain multiple populations so that 
a single catastrophic event is less likely to cause the species to become extinct, and so that the 
species may function as ‘metapopulation’ as necessary to sustain population-level 
extinction/recolonization processes.  Multiple populations within a species also increase the 
likelihood that a diversity of phenotypic and genotypic characteristics will be maintained, thus 
allowing natural evolutionary processes to operate and increase the species’ long-term viability.  
Some of the species’ populations should be relatively large and productive to further reduce the 
risk of extinction in response to a single catastrophic event that affects all populations.  If a 
species consists of only one population, that population must be as large and productive 
(‘resilient’) as possible.  Some populations in each species should be geographically widespread 
to reduce the risk that spatially correlated environmental catastrophes will drive the species to 
extinction.  Other populations in the same species should be geographically close to each other to 
increase connectivity between existing populations and encourage metapopulation function.  
Populations with diverse life-histories and phenotypes should be maintained in each species to 
further reduce the risk of correlated environmental catastrophes or changes in environmental 
conditions that occur too rapidly for an evolutionary response, and to maintain genetic diversity 
that allows natural evolutionary processes to operate within a species.  Finally, evaluations of 
species status should take into account uncertainty about species-level processes.  Our 
understanding of species-level spatial and temporal processes is limited such that the historical 

2  Memorandum from William T. Hogarth to Regional Administrators, Office of Protected Resources, 
NMFS (Application of the “Destruction or Adverse Modification” Standard Under section 7(a)(2) of the Endangered 
Species Act) (November 7, 2005). 
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number and distribution of populations serve as a useful goal in maintaining viability of species 
that are likely to have been historically self-sustaining (McElhany et al. 2000). 

 Role of Recent Ocean Conditions in Species Status. In the last decade, evidence has 
shown recurring, decadal-scale patterns of ocean-atmosphere climate variability in the North 
Pacific Ocean.  These oceanic productivity ‘regimes’ have correlated with salmon abundance in 
the Pacific Northwest and Alaska.  Survival rates in the marine environment are strong 
determinants of abundance for Pacific salmon and steelhead.  However, because the confidence 
with which ocean-climate regimes can be predicted into the future is limited, the ability to 
project the future influence of ocean-climate conditions on salmonid productivity is limited.  
Even under the most optimistic scenario, increases in salmonid abundance might be temporary 
and could mask a failure to address underlying factors for decline.  It is reasonable to assume 
that salmon populations have persisted over time under healthy freshwater conditions through 
many such cycles in the past.  Less certain is how the populations will fare in periods of poor 
ocean survival when their freshwater, estuary, and nearshore marine habitats are degraded 
(NMFS 2004).  Further, no one is sure whether we are about to enter a more favorable period of 
ocean conditions for Pacific Northwest salmon or, if we are, how long it will last; and even if 
salmon do experience a long period of better ocean conditions, if we don't address the underlying 
causes of salmon decline (habitat loss and degradation, hydropower, development, harvest, and 
hatchery propagation), any "recovery" the salmon experience will be temporary, and the next 
time ocean conditions decline we could see widespread extinction of salmon populations.  

 LCR Chinook salmon.  The range of this species includes all naturally-spawned 
populations of Chinook salmon from the Columbia River and its tributaries from its mouth at the 
Pacific Ocean upstream to a transitional point between Washington and Oregon east of the Hood 
River and the White Salmon River, and includes the Willamette River to Willamette Falls, 
Oregon, exclusive of spring-run Chinook salmon in the Clackamas River.  Historical records of 
Chinook salmon abundance are sparse, but cannery records suggest a peak run of 4.6 million fish 
in 1883.  Although fall-run Chinook salmon are still present throughout much of their historical 
range, they are subject to large-scale hatchery production, high harvest, and extensive habitat 
degradation.  The Lewis River late fall Chinook population is the healthiest and has a reasonable 
probability of being self-sustaining.  The spring-run populations are largely extirpated as the 
result of dams which block access to their higher elevation habitat.  Abundances largely declined 
during 1998-2000 and trend indicators for most populations are negative, especially if hatchery 
fish are assumed to have a reproductive success equivalent to that of natural-origin fish.  
However, 2001 and 2002 abundance estimates increased for most LCR Chinook populations 
over the previous few years (as cited in Good et al. 2005).  In 2003, 2,873 fall-run Chinook 
salmon spawned in the main channel of the Columbia River between RM 113 and RM 143. 

Fall Chinook salmon were native to the lower Willamette River and its principal tributary, the 
Clackamas River.  A tule fall-run existed in the lower Clackamas River until the 1930s, when 
poor water quality conditions below Willamette Falls presented a barrier to returning fall 
Chinook salmon (Parkhurst et al. 1950, Geeson 1972, as cited in Myers et al. 2006).  Fall 
Chinook samon probably spawned in the lower reaches of the Clackamas River and other 
Willamette River tributaries below Willamette Falls (e.g., Johnson Creek, Abernathy Creek) 
(Myers et al. 2006).  Fall Chinook salmon from the lower Columbia River hatchery stocks were 
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introduced into the Clackamas River from 1952 to 1981 to reestablish the run.  Because there are 
no data for the hatchery fraction of the Clackmas population, statistics on wild fish population 
trends and growth rates are not available (Myers et al. 2006).   Total spawner abundance 
(hatchery and natural origin fish) ranged from highs near 1,400 fish in the 1960s and 1970s, 
down to a recent mean of 40 to 50 fish (1998-2001) in the Clackamas River population. 

The major factors limiting recovery for LCR Chinook are reduced access to spawning/rearing 
habitat in tributaries, hatchery impacts, loss of habitat diversity and channel stability in 
tributaries, excessive sediment in spawning gravel, elevated water temperature in tributaries, and 
harvest impacts on fall Chinook (NMFS 2005).  

Adults from this species pass through the action area from February through November, with 
peak passage occurring from mid-March through May, and from October through early 
November (ODFW 2005).  The majority of juveniles in this species leave as subyearlings, with 
downstream movement observed as early as December, with most moving during summer and 
fall months.  Chinook salmon juveniles are likely to be present in the project area during the 
summer and winter in-water work windows.  Because of the lack of structure in the project area 
and the poor substrate conditions (concrete blocks with some patches of sand on top), fish are 
unlikely to remain in the project area to feed, and are more likely to continue moving 
downstream. 

UWR spring-run Chinook salmon.  The UWR spring-run Chinook salmon species 
includes native spring-run populations above Willamette Falls and in the Clackamas River, 
although there are no direct estimates of the abundance of natural-origin spawners.  In the past, it 
included sizable numbers of spawning salmon in the Santiam River, the middle fork of the 
Willamette River, and the McKenzie River, as well as smaller numbers in the Molalla River, 
Calapooia River, and Albiqua Creek.  The total abundance of adult spring-run Chinook salmon 
(hatchery-origin plus natural-origin fish) passing Willamette Falls has remained relatively steady 
over the past 50 years (ranging from approximately 20,000 to 70,000 fish), but it is an order of 
magnitude below the peak abundance levels observed in the 1920s (approximately 300,000 
adults).

Until recent years, interpretation of abundance levels has been confounded by a high but 
uncertain fraction of hatchery-produced fish.  The McKenzie River population has shown 
substantial increase in total abundance in 2001 and 2002, while trends in other natural 
populations in the species are generally mixed.  It is expected that productivity will remain 
below replacement in the absence of artificial propagation programs.  The declines in spring-run 
Chinook salmon in this species have been attributed to the extensive habitat blockages caused by 
dam construction, interactions with hatchery fish and harvest (Good et al. 2005).  Analysis of 
recent data suggests that the only population that is potentially self-sustaining is the McKenzie 
River population, perhaps due to increased ocean survival (Good et al. 2005). 

Chinook salmon generally spawn and rear in mainstem reaches of large river systems such as the 
Willamette River and the Clackamas River.  No Chinook spawning occurs in the project area, 
but Chinook salmon yearlings and subyearlings rear in the project area as they migrate 
downstream, and based on recent data from a four-year study sponsored by the City of Portland, 
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Chinook juveniles may spend several weeks or months in the action area as they move 
downstream (ODFW 2005).   

LCR coho salmon. There is limited information on the 21 populations still thought to be 
in existence because most were considered extirpated, or nearly so, during the low marine 
survival period of the 1990s (NMFS 2001).  There are only two extant populations with 
appreciable levels of natural production:  The Clackamas River and Sandy River.  Although 
adult returns in 2000 and 2001 for the Clackamas and Sandy River populations increased 
moderately, the recent five-year average of natural-origin spawners for both populations 
represent less than 1,500 adults per year.  Recruitment in the Sandy River population failed in 5 
of the last 10 years and has responded poorly to reductions in harvest.  With these low numbers 
of natural-origin returning adults, the Clackamas, and especially Sandy River populations, are in 
a range where environmental, demographic, and genetic stochasticity can be significant risk 
factors (Good et al. 2005).

The extreme loss of naturally spawning populations, the low abundance of current populations, 
diminished diversity, and fragmentation and isolation of the remaining naturally-produced fish 
combine to create considerable risks for this species (Good et al. 2005).  The lack of naturally-
produced spawners is contrasted by the very large number of hatchery-produced adults.  The 
abundance of hatchery coho returning to the lower Columbia River in 2001 and 2002 exceeded 
one million and 600,000, respectively.  Approximately 40% of historical habitat is currently 
inaccessible, which restricts the number of areas that might support natural productivity, further 
increasing the vulnerability to environmental variability and catastrophic events (NMFS 2004).  
In 2003, 196 adult coho salmon spawned in the main channel of the Columbia River between 
RM 113 and RM 143. 

Most adult coho salmon enter the Lower Columbia River from September through December, 
although there may be some late-run native fish that enter the Clackamas River from late 
December to march (Cramer and Cramer 1994).  Adult generally migrate through the action area 
from September to March.  Juveniles spend about one year in fresh water, with migration to the 
ocean beginning in April and declining through June.  Coho tend to move slowly downstream 
(4.6 km/day) and are highly associated with nearshore areas, preferably beaches (ODFW 2005).  
Juvenile coho salmon are generally present in the project are during winter and spring. 

LCR steelhead.  This species includes all naturally spawning populations of steelhead in 
streams and tributaries of the Columbia River between, and including, the Cowlitz and Wind 
Rivers in Washington, along with, and including, the Willamette River and Hood River in 
Oregon.  Excluded are steelhead in the Upper Willamette River basin above Willamette Falls and 
steelhead from the Little and Big White Salmon Rivers in Washington (NMFS 2004). 

All runs declined from 1980 to 2000, with sharp declines beginning in 1995.  Historical counts in 
some of the larger tributaries (Cowlitz, Kalama, and Sandy Rivers) probably exceeded 20,000 
fish while in the 1990s fish abundance dropped to 1,000 to 2,000 (NMFS 2000).  Even more 
recently, 1997-2002, the average has not been greater than 750 spawners per population. 
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A number of populations have a substantial fraction of hatchery-origin spawners and probably 
are sustained largely by hatchery productions.  Exceptions are the Kalama, the North Fork 
Toutle, the South Fork Toutle, and East Fork Lewis winter-run populations, which have few 
hatchery fish spawning on the natural spawning areas.  These populations have relatively low 
recent mean abundance estimates, with the largest being the Kalama (mean 726 spawners) (Good 
et al. 2005).  Long-term trends in spawner abundance are negative for seven of the nine 
populations for which there are sufficient data, and short-term trends are negative for five of 
seven populations.  Four historical populations have probably been extirpated or nearly 
extirpated, and only one-half of 23 historical populations currently exhibit appreciable natural 
productivity.

Concerns for the viability of this species include habitat loss, hatchery steelhead introgression, 
and harvest pressures.  Approximately 18% of historical habitat has been lost due to the 
construction of dams or other impassable barriers (Good et al. 2005).  Also of concern is the 
impact to diversity from the high proportion of hatchery-origin spawners, the disproportionate 
declines in the summer steelhead life history, and the release of non-native hatchery summer 
steelhead in the Cowlitz, Toutle, Sandy, Lewis, Elochoman, Kalama, Wind, and Clackamas 
Rivers (NMFS 2004). 

Winter steelhead are native to the Clackamas River basin.  Although summer steelhead currently 
are present and spawn naturally in this system, they originated from releases of Skamania 
Hatchery summer steelhead stock (Murtagh et al. 1992, Chilcote 1997, as cited in Myers et al.
2006).  The major factors limiting recovery for LCR Steelhead are degraded floodplain and 
stream channel structure and function, reduced access to spawning/rearing habitat, altered 
streamflow in tributaries, excessive sediment and elevated water temperatures in tributaries, and 
hatchery impacts (NMFS 2005). 

Juvenile and adult steelhead migrate through the project area, and juveniles are generally present 
during the winter and spring (ODFW 2005).  Downstream movement rates are relatively rapid.   

 UWR steelhead.  The UWR steelhead includes all naturally spawning populations of 
winter-run steelhead in the Willamette River and its tributaries upstream from Willamette River 
Falls to, and including, the Calapooia River (NMFS 2004).  Over the past several decades, total 
abundance of natural, late-migrating winter steelhead ascending the Willamette Falls fish ladder 
has fluctuated several times over a range of approximately 5,000 to 20,000 spawners.  However, 
the last peak occurred in 1988, and this peak has been followed by a steep and continuing 
decline.  Abundance in each of the years from 1993 to 1998 was below 4,300 fish, and the run in 
1995 was the lowest in 30 years.  In 2001 and 2002, the adult returns have significantly 
increased (exceeding 10,000 total fish) for the species.  However, the recent five-year average 
abundance remains low for the entire species (5,819 adults), and individual populations remain 
at low abundance.  Long-term trends in abundance are negative for all populations in the species, 
reflecting a decade of consistently low returns during the 1990s.  Approximately one-third of the 
species’ historically-accessible spawning habitat is now blocked (Good et al. 2005).
Notwithstanding the lost spawning habitat, the species continues to be spatially well-distributed, 
occupying each of the four major subbasins:  The Molalla, North Santiam, South Santiam, and 
Calapooia Rivers.  The cessation of the ‘early’ winter-run hatchery program is considered a 
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positive sign for species diversity risk but there are still concerns that releases of non-native 
summer steelhead continue (NMFS 2004), no population is naturally self-sustaining (Good et al.
2005).  All populations are relatively small, with the recent mean abundance of the entire species 
at less than 6,000.

Habitat loss, hatchery steelhead introgression, and harvest are the major contributors to the 
decline of UWR steelhead.  Willamette Falls (RM 26.5) is a known migration barrier.  Winter-
run steelhead and spring-run Chinook salmon historically occurred above the falls, whereas 
summer-run steelhead, fall-run Chinook, and coho salmon did not.  Detroit and Big Cliff dams 
cut off access to 335 miles of spawning and rearing habitat in the North Santiam River.  In 
general, habitat in this species has become substantially simplified since the 1800s by removal of 
large woody debris to increase the river's navigability.   

Based on a recent study conducted by ODFW, steelhead tend to move relatively quickly through 
the lower Willamette River (12.5 km/day) (ODFW 2005).  As well, this species was the least 
associated with nearshore areas, and are generally present during winter and spring. 

Status of Critical Habitat.  The NMFS reviews the status of critical habitat affected by 
the proposed action by examining the condition and trends of primary constituent elements 
(PCEs) throughout the designated area.  PCEs consist of the physical and biological elements 
identified as essential to the conservation of the species in the documents identifying critical 
habitat (Table 5).

The project reach is within designated critical habitat for LCR Chinook salmon, UWR Chinook 
salmon, LCR steelhead, and UWR steelhead.  The PCEs potentially found at the project site are 
those associated with freshwater rearing and freshwater migration.  The value of designated 
critical habitat for all species is limited by poor water quality, altered substrate, and lack of 
floodplain connectivity, and lack of complex habitat to provide forage and cover. The present 
condition of PCEs within designated areas and the human activities that have affected PCE 
trends are further described in the environmental baseline. 
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Table 5. Types of habitats and essential physical and biological features named as PCEs in 
all salmon and steelhead critical habitat designations. 

Habitat Essential Physical and Biological 
Features

Species Life Stage 

Freshwater spawning Water quality, water quantity, and 
substrate

Spawning, incubation, and larval 
development 

Water quantity and floodplain 
connectivity

Juvenile growth and mobility 

Water quality and forage Juvenile development 

Freshwater rearing 

Natural cover a Juvenile mobility and survival 
Freshwater migration Free of artificial obstructions, water 

quality and quantity, and natural 
coverb

Juvenile and adult mobility and 
survival

Free of obstruction, water quality 
and quantity, and salinity 

Juvenile and adult physiological 
transitions between salt and 
freshwater

Estuarine areas 

Natural cover,a forage,b and water 
quantity

Growth and maturation 

Nearshore marine areas Free of obstruction, water quality 
and quantity, natural cover,a and 
forage b

Growth and maturation, survival 

Offshore marine areas Water quality and forage b Growth and maturation 
a Natural cover includes shade, large wood, log jams, beaver dams, aquatic vegetation, large rocks and 

 boulders, side channels, and undercut banks.
b Forage includes aquatic invertebrate and fish species that support growth and maturation. 

Environmental Baseline 

The ‘environmental baseline’ includes the past and present impacts of all Federal, state, or 
private actions and other human activities in the action area, the anticipated impacts of all 
proposed Federal projects in the action area that have already undergone formal or early section 
7 consultation, and the impact of state or private actions which are contemporaneous with the 
consultation in process (50 CFR 402.02).  An environmental baseline that does not meet the 
biological requirements of a listed species may increase the likelihood that adverse effects of the 
proposed action will result in jeopardy to a listed species or in destruction or adverse 
modification of a designated critical habitat.  

The NMFS describes the environmental baseline in terms of the biological requirements for 
habitat features and processes necessary to support all life stages of each listed species within the 
action area.  Each listed species considered in this Opinion resides in or migrates through the 
action area.  Thus, for this action area, the biological requirements for salmon and steelhead are 
the habitat characteristics that support successful juvenile rearing, and juvenile and adult 
migration.  

The action area is within the lower Willamette River watershed at RM 7.  The Willamette River 
watershed covers approximately 11,500 square miles in northwest Oregon, between the Coast 
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and Cascade mountain ranges.  The river travels 187 miles from its headwaters to its mouth at 
the Columbia River.  Most of the rainfall occurs in the fall, winter, and spring, with little rainfall 
during June, July, and August.  The lowest river flow occurs during late summer.  The 13 U.S. 
Army Corps of Engineers dams on tributary systems largely regulate flows in the mainstem 
Willamette River.  

Significant changes have occurred in the watershed since the arrival of Europeans in the 1800s.
The watershed was mostly forested land before the arrival of white settlers.  Now, about half the 
basin is still forested.  Geomorphically, the river has changed substantially as a result of 
channelization and containment structures along the mainstem (Sedell and Frogatt 1984).  These 
changes were greatest in the upstream areas which historically was a braided system of oxbows, 
sloughs, ponds, and small side-channels and a broad floodplain with extensive marshlands and 
riparian gallery forest.  One-third of the basin is used for agriculture, and about 5% is urbanized 
or is in residential use.  The river receives direct inputs from treated municipal wastes and 
industrial effluents.  Nonpoint source input from agricultural, silvicultural, residential, urban and 
industrial land uses are also significant, especially during rainfall runoff.

Like the rest of the Willamette River, the action area once supported extensive braided channels, 
backwater areas and marshes.  Large seasonal flood events and occasional catastrophic floods 
defined sediment transport and deposition and the geomorphology of the river.  The daily tidal 
fluctuations of the river in the action area contributed to the health of the marshes and backwater 
areas.  Extensive filling occurred in the project area using material dredged from the river 
bottom. 

The Willamette River is tidally influenced at the project site, although the site is upstream of the 
salt wedge.  At the site, the Willamette River is about 1500 feet wide, and the maximum depth is 
55 to 65 feet below North American Vertical Datum (NAVD).  The river depth ranges from 0 to 
+10 NAVD.  Corps maps show deep slopes to the dredged navigational channel approximately 
150 feet offshore of the site.

The Willamette River, from its mouth to Willamette Falls, is on the 1998 Oregon Department of 
Environmental Quality (DEQ) 303(d) list as water quality limited for:  Temperature (summer), 
bacteria, biological criteria (fish skeletal deformities), and toxics (mercury in fish tissue).  
Results from DEQ ambient monitoring data indicate that 68% of the values at RM 7, and 61% of 
the values at RM 13.2 collected during the summer exceed the temperature standard of 68 F.
Sediment conditions in the Willamette River watershed range from excellent in some of the 
upper tributaries to poor in much of the mainstem of the river (Altman et al. 1997).  In the lower 
Willamette River, average turbidity levels tend to be higher in fall and winter.  Monthly average 
turbidity ranges from 4-149 nephelometric turbidity units (NTUs).   

In 1997, DEQ and the U.S. Environmental Protection Agency (EPA) took sediment samples 
within the Portland Harbor.  The results of the study indicated that sediments in the harbor, 
including within the project area, contain concentrations of metals, PCBs, pesticides, herbicides, 
dioxins/furans, tributyltin (TBT), and polycyclic aromatic hydrocarbons (PAHs) above EPA 
contaminant guidelines.  Cleanup of the contaminated sediments is presently being addressed 
under the Federal Superfund process.  In addition, the skeletal deformities in fish upstream from 
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Willamette Falls suggest that there may also be chemical contamination upstream from the 
Portland Harbor area.

Habitat conditions within the lower Willamette River are also highly degraded.  The streambanks 
have been channelized, off-channel areas removed, tributaries put into pipes, and the river 
disconnected from its floodplain as the lower valley was urbanized.  Silt loading to the lower 
Willamette River has increased over historic levels due to logging, agriculture, road building, 
and urban and suburban development within the watershed.  The river in the vicinity of the 
project site has a soft bottom, with little or no aquatic vegetation.  Limited opportunity exists for 
large wood recruitment to the lower Willamette River due to the paucity of mature trees along 
the shoreline, and the lack of relief along the shoreline to catch and hold the material. The banks 
of the river in the action area are heavily industrialized, with much of the bank hardened with 
riprap, vertical concrete walls, and docking facilities.  Much of the historic off-channel habitat 
has been lost due to diking and filling of connected channels and wetlands.  Columbia Slough, a 
tributary within the action area, is the closest remaining off-channel habitat.  Connections 
between the slough and the river have been cut off, and dikes have been constructed along much 
of the slough.

The Willamette River is tidally-influenced within the action area.  Both juvenile and adult 
Chinook salmon, coho salmon, and steelhead use the project area as a migratory corridor and as 
rearing habitat for juveniles.  Chum salmon juveniles may also be present in the lower 
Willamette River, but are rarely observed as far upstream as the McCormick and Baxter site. 

The City of Portland and ODFW have recently completed a four-year study to evaluate 
relationships between fish communities and waterway development (ODFW 2005).  Their data 
demonstrate that juvenile salmonids are present in the lower Willamette River nearly year-round. 
The abundance of all juvenile salmonids increased beginning in November, peaked in April, and 
declined to near zero by July.  Some of the larger juveniles may spend extended periods of time 
in off-channel habitat.  Mean migration rates of juvenile salmonids ranged from 2.7 km/day for 
steelhead to 8.6 km/day for subyearling Chinook salmon.  Residence time in the lower 
Willamette River ranged from 4.9 days for Chinook to 15.8 days for steelhead.  Catch rates of 
juvenile salmonids were significantly higher at sites composed of natural habitat (e.g., beach, 
rock) and alcoves.  Juvenile salmonids tended to move along the east or north bank of the river.   

The results of this study demonstrate that the lower Willamette River is more than a simple 
migration corridor.  Juvenile Chinook salmon feed and grow during their outmigration (ODFW 
2005), and unaltered nearshore habitats appear to be important to smaller fish.  Coho salmon also 
feed extensively on aquatic invertebrates, are associated with nearshore areas, and spend 
relatively long periods in the Portland Harbor area.  Off-channel habitats are used by juvenile 
salmonids, and these fish are present for extended periods. 

Habitat conditions at the project site were altered by operations at the McCormick and Baxter 
facility (contaminated sediments and groundwater), and by remedial actions to improve water 
quality in the river.  Articulated concrete block covers approximately 15 acres of the nearshore 
habitat, and rock and gravel cover another 8 acres.  Although EPA added some structure (rocks 
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and wood), the site is relatively homogenous, has an abiotic substrate that limits feeding 
opportunities.

Finally, designated critical habitat within the action area includes the PCEs of migratory 
corridors and freshwater rearing.  All ESA-listed steelhead and Chinook salmon (ocean-type and 
stream-type) must pass in the vicinity of the action area twice, once as juveniles en route to the 
Pacific Ocean and again as adults when they return to spawn.  In addition, some juvenile 
salmonids travel slowly through the action area on their way to the ocean, actively feeding and 
growing.

 Effects of the Action 

‘Effects of the action’ means the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated or interdependent with 
that action, that will be added to the environmental baseline (50 CFR 402.02).  Effects of the 
action that reduce the ability of a listed species to meet its biological requirements may increase 
the likelihood that the proposed action will result in jeopardy to that listed species or in 
destruction or adverse modification of a designated critical habitat. 

The proposed action is O&M of the soil cap, sediment cap, and groundwater remedy.  Activities 
associated with the O&M of the soil cap and groundwater remedy are not expected to affect 
listed salmonids because no in-water work will occur, any sediment disturbance will be isolated 
to upland areas, and maintenance of facilities such as manholes and the stormwater conveyance 
will maintain water quality.  The use of pesticides for vegetation maintenance was addressed in 
the 2004 Opinion.  Therefore, the effects of O&M of the soil cap and groundwater remedy will 
not be addressed further. 

Project activities for the O&M of the sediment cap will require in-water work.  The in-water 
work period for this reach of the Willamette River is July 1 through October 31, and December 1 
through January 31.  The O&M activities will extend through September, 2011.   

Predicted effects of the action include:  (1) Water quality effects from a number of sources 
including release of NAPL and other contaminants, increased water temperatures, and increased 
turbidity; (2) effects to the prey base (benthic and planktonic invertebrates); (3) effects to benthic 
habitat; and (4) direct effects during in-water work. 

Water Quality.  The proposed action is reasonably certain to cause short-term 
degradation of water quality in the action area during the in-water work window when work will 
occur in the active channel.  Water quality effects include increased turbidity associated with 
excavating in the sediments, deposition of new sediment cap material, setting the spuds on the 
barge, and movement of equipment.  Repairs to the sediment cap may result in minor releases of 
NAPL to the river.  These effects will be short-term (days), extending for the period that it takes 
to complete the repair.  The proposed action is reasonably certain to maintain water quality over 
the long term because the action will repair the portion of the cap that is causing or the source of 
a contaminant release.  Once the repair is complete, water quality will return to baseline 
conditions.  In addition to these short-term effects, water temperatures in near shore habitats may 
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be raised during the summer months because the area may be shallower than the existing 
condition.

Contaminant Exposure.  These releases could occur if the spuds used to anchor barges 
are driven through the existing sediment cap and into highly contaminated sediments.  Booms 
can be deployed to adsorb and contain the fraction of light weight NAPL (LNAPL) that floats, 
but the denser fraction (DNAPL) cannot be contained.  The DNAPL would likely remain on the 
river bottom within the sediment cap repair area and would be subsequently capped with new 
capping material.   

Polycyclic aromatic hydrocarbons (PAHs) are the primary component of the NAPL at the site.  
PAHs cause a variety of deleterious effects, such as cancer, reproductive anomalies, immune 
dysfunction, and growth and development impairment, to exposed fish (Johnson 2000, Johnson 
et al. 1999, Stehr et al. 2000).   PAHs attached to sediment particles tend to drop out of the water 
column within a few hours, where as the dissolved phase contaminants can remain in solution for 
days, and tend to be more biologically available, and are toxic to juvenile salmonids and their 
prey base.  Although PAHs generally do not generally bioaccumulate in fish or other vertebrates, 
the metabolites present in food are bioavailable to the consumer (James et al. 1991), and PAH-
DNA adducts accumulate in the liver of fish chronically exposed to sediment-associated PAHs 
(Reichert et al. 1998).  Moreover, PAHs are capable of causing a variety of deleterious effects in 
exposed animals.  While metabolism serves mainly as a pathway for detoxification for PAH, 
some of the metabolites that are intermediates in this process possess carcinogenic, mutagenic 
and cytotoxic activity.  Based on recent research with English sole, a variety of effects resulting 
from PAH exposure include toxicopathic liver lesions, DNA adducts in liver, inhibited gonadal 
growth, inhibited spawning, reduced egg viability, and reduced growth (Johnson 2000).
Releases of contaminants associated with O&M activities would contribute to sublethal effects to 
salmonids 

The short-term degradation in water quality is reasonably certain to affect juvenile salmon 
rearing nearby, but the long-term effect for both juvenile and adult salmonids will be an 
improvement in water quality because the purpose of the O&M activities are to find and control 
ongoing releases of NAPL. 

 Turbidity. The proposed action will increase turbidity and associated suspended 
sediments due to the disturbance to the river bed during sediment, rock and concrete placement, 
during sediment cap excavation and when spud barges are deployed.  The turbidity increases 
associated with the proposed action will be localized (within a few hundred meters on either side 
of the berth) and short-term (no longer than 4 weeks at a time).  Turbidity plumes will be created 
when the spuds are deployed and retrieved.  Barge movement will be minimized, so as to 
minimize the need to re-deploy the spuds.  In all cases, turbidity concentrations will return to 
background during the night and on days when sediment-disturbing activities are not being 
conducted.  Turbidity plumes will dissipate to background within the action area within a few 
hours of spud deployment and retrieval. Activities conducted during the winter are more likely to 
cause elevated turbidity concentration because higher flows tend to carry larger sediment 
particles, and carry all sediment sizes farther. 
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The effects of suspended sediment and turbidity on fish, as reported in the literature, range from 
beneficial to detrimental.  Elevated total suspended sediment (TSS) conditions have been 
reported to enhance cover conditions, reduce piscivorus fish/bird predation rates, and improve 
survival.  Elevated TSS conditions have also been reported to cause physiological stress, reduce 
growth, and adversely affect survival.  Of key importance in considering the detrimental effects 
of TSS on fish are the frequency and the duration of the exposure, not just the TSS 
concentration. Turbidity increases associated with the proposed action will be moderate, and 
lethal concentrations will not occur.  The NMFS is reasonably certain that the level of effect will 
be sublethal, and the type of effects expected are spawning delays, physiological stress and 
changes in behavior of juveniles migrating through the action area (harm). 

Temperature.  Repairs to the sediment cap may consist of additional armoring 
placement, additional organoclay capping along the beachfront, and additional organoclay 
capping in deep water.  After construction, the site will be shallower in depth than the existing 
condition.  During the summer months, this may result in localized increases in water 
temperature within the cap area.  This increase in temperature would likely be measurable 
throughout the action area, but pockets of warmer water may induce avoidance behavior in 
juvenile salmonids migrating through the nearshore area of the site.  This would most likely 
occur during the warmest summer months, when high temperatures are already a concern 
throughout the lower Willamette River. 

Effects to Prey Base.  Juvenile salmonids feed during their downstream migration in the 
lower Willamette River.  A study looking at diet of juvenile salmonids in the lower Willamette 
River found that these fish were eating primarily pelagic invertebrates such as Daphnia sp. 
(ODFW 2005).  In the same study, ODFW found that sites with riprap have a very high density 
of invertebrates, whereas beaches have high species diversity and taxa richness.

Short-term releases of contaminants and increases in turbidity are not likely to affect the prey 
base because the primary prey items are planktonic, and the area would be quickly recolonized 
from upstream areas.  Laboratory studies have shown effects to Daphnia pulex after exposure to 
PAHs (Southworth et al. 1978) and effects to Daphnia magna after exposure to naphthalene 
(Whitman and Miller 1982).  How these studies relate to the river environment and to 
invertebrate populations is not clear, and it is unlikely that changes in the pelagic community 
will be measurable because of flow-induced movements of these animals, and their transient 
presence in the action area. 

Further, an increase in surface area of articulated concrete blocks or riprap would not affect the 
prey base for juvenile salmonids.  Therefore, any releases of sediment and contaminants will be 
of short duration (days) and are not likely to affect the salmonid prey base.  The importance of 
the site as a rearing area for juvenile salmonids is limited because of the lack of complex habitat, 
and the disturbance to the benthic community at the site by contaminant exposure likely will not 
alter feeding opportunities for salmonids in the river.   

Therefore, O&M of the sediment cap is not reasonably certain to affect the prey base for juvenile 
salmonids.   
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Effects to Physical Habitat. The project site has low value as a feeding and resting area 
because of the paucity of complex habitat or flow refuge, although portions of Willamette Cove 
has some potential.  Further, the availability of feeding and resting opportunities in the lower 
Willamette River is very rare because of industrial and urban development.  As a consequence, 
any change in feeding and resting opportunities or quality in this reach becomes more important, 
despite the low quality of the baseline. 

Any repairs to the sediment cap would require the placement of rock armoring or articulated 
concrete block.  In most cases, the armoring would be similar to the existing armoring, although 
the size of the armoring will likely be increased if erosion of the existing armoring is discovered. 
Repairs to shoreline areas currently armored by concrete may be covered with riprap if these 
areas are inaccessible by construction vehicles. 

Repairs to the sediment cap could increase the bottom elevation by a maximum of approximately 
3 feet over the potential repair area of 300,000 square feet (maximum) along the shoreline or a 
maximum of 200,000 square feet in deeper water.  More of the sediment cap would emerge as 
open beach earlier in the season, and more often in low water conditions than the existing 
condition.  Because of the contours of the river bottom (gently sloped area and then a steep slope 
to the dredged navigation channel), the area of shallow water habitat could decrease 
significantly.

Effects on ESA-Listed Species 

Effects to Individual Fish.  Direct effects to listed fish are likely to occur during in-
water work, during both the summer and winter in-water work windows.  Wheeled vehicles, 
cranes and barges will be operating in the water, and movement of sediment and rock will occur. 
Any fish migrating through the project site has the potential to be directly affected either by 
equipment or by sediment or rock.  However, more listed salmonids will be actively migrating 
through and rearing in the action area than during the summer work window (ODFW 2005).  
Further, higher background turbidity and less visibility render avoidance behaviors less 
successful.  Therefore, if fish do not avoid the project area, they could be injured or killed by 
equipment.  Adult salmonids are effective at moving away from disturbances, so direct effects 
are not expected for this life stage.  However, juveniles are less effective at avoidance behaviors, 
and some injury and mortality is reasonably certain to occur.  The potential for injury and 
mortality is greater during the winter work window when more fish are present. 

Certain aspects of the proposed action are reasonably likely to affect listed salmonids in the 
action area.  Water quality will be degraded during the in-water work period by deployment of 
spud barges and alterations to the cap.  Juvenile Chinook salmon, steelhead, and coho salmon 
rearing in the action area are reasonably certain to alter essential behaviors (e.g., avoid the area, 
delay migration), and suffer reduced fitness (e.g., growth) as a result of exposure to contaminants 
suspended in the water column.  Water quality degradation resulting from the proposed action is 
not likely to kill listed salmonids.  

Effects to Fish Populations.  The action area provides marginal habitat for rearing and 
migrating salmonids.  The environmental baseline is degraded; water quality is poor and 
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complex habitat required for juvenile resting and feeding is absent.  Adult salmonids will be able 
to avoid the action area.  Although individual juvenile fish will be affected and some mortality to 
this life stage is reasonably certain to occur, no effects on the population VSP characteristics 
(abundance, spatial structure, diversity and productivity) are likely.  The effects are not 
important at the population scale because such a small proportion of the populations will be 
affected because the time scale for O&M activities is so short.   The primary species using the 
area are juvenile Chinook and coho salmon and steelhead.  Unfortunately, the Columbia Slough 
provides the only better feeding and resting habitat for these populations in the lower Willamette 
River system.  While the proposed action will contribute to degraded water quality which is a 
factor limiting the recovery of the populations affected, the short-term nature of the effects 
(maximum of 4 weeks a year for activities that will cause take) will not be measurable at the 
population scale.  Furthermore, no other limiting factors for the populations [hydrology, access, 
floodplain connectivity (NMFS 2005)] will be affected by the proposed action.  Therefore, 
project effects are not likely to impede the survival or recovery of the affected populations.

Effects to the Fish Species.  Since the proposed action is not likely to affect listed 
salmonids at the population scale, the proposed action is not likely to affect the listed species.  
Negative effects to the species presented in the Opinion (responses to increased concentrations 
of contaminants and turbidity, and disrupted passage) will be short-term and are unlikely to 
reach a level that will threaten short-term survival or contribute to the long-term risk of 
extinction for each species. A very small proportion of the total number of salmonids in each 
species will be affected by the short-term adverse effects of the action on rearing and migratory 
conditions.  Those few fish could be exposed to additional stress caused primarily by reduced 
water quality, increased turbidity and impaired passage.  Any stress experienced by those fish is 
likely to be brief (maximum of 4 weeks per year) and limited to the project reach and several 
hundred feet upstream and downstream from the in-water activities.  The timing, frequency, 
intensity, and duration of these adverse effects will be not be felt by enough fish to produce an 
observable effect on the abundance, distribution, diversity, or productivity of these species. 

 Effects on Critical Habitat 

Designated critical habitat within the action area for the ESA-listed salmonids considered in this 
Opinion consists of freshwater rearing sites and freshwater migration corridors and their 
essential physical and biological features as listed below.  The effects of the proposed action on 
these features are summarized as a subset of the habitat-related effects of the action that were 
discussed more fully above.  The water quality effects described will be short-term (maximum of 
four weeks per year) during in-water work.

Freshwater rearing sites 
Water quantity – Project activities are not likely to affect water quantity or flows. 
Floodplain connectivity – Floodplain connectivity is very poor in the project reach, and will not 
be changed by the proposed action.
Water quality – Significant but short-term effects to water quality will occur.  Increases in 
turbidity and contaminants are likely during in-water work, but will dissipate at night and within 
24 hours following sediment-disturbing activities.  Increases in summer water temperatures in 
nearshore areas will occur at the reach scale, but effects are not expected to be
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Forage – Project activities are unlikely to affect salmonids’ forage.  
Natural cover – There is no natural cover at the site, so the proposed action will not change the 
availability of natural cover. 

Freshwater migration corridors
Free passage – Passage will be impeded along the east bank of the Willamette River by project 
activities (equipment movement, barge activity, sediment and rock placement, etc.).  Project 
effects are likely to delay migration periodically for a period of hours, and will be limited to the 
duration of in-water work (maximum of 4 weeks per year). 
Water quantity – This will not be changed by the proposed action. 
Water quality – Significant, but short-term, increases in turbidity and contaminant concentrations 
are likely to impair or delay the movement of juvenile salmon through the project reach.   
Natural cover – There is no natural cover in the project reach, so this will not be changed by the 
proposed action.

Information presented in the status and baseline sections, above show that poor conditions for 
rearing and migration are significant factors for the affected species.  The effects of this action 
will lower the value of water quality and passage in the action area over the short term, but will 
not affect the conservation value of the action area over the long term.  The conservation value 
of the watershed for the species is already very low and has low potential for improvement, 
either naturally or through active restoration, because of the industrialized and flow-regulated 
nature of this portion of the watershed.  Although short-term effects are likely, the long-term 
effect of the proposed action on critical habitat PCEs is likely to be neutral.  The current volume 
of water in the mainstem Willamette River will rapidly dilute contaminants and disperse 
turbidity to levels indistinguishable from the background.  Thus, the proposed action will not 
appreciably reduce the conservation value of critical habitat. 

 Cumulative Effects 

‘Cumulative effects’ are those effects of future state or private activities, not involving Federal 
activities, that are reasonably certain to occur within the action area of the Federal action subject 
to consultation (50 CFR 402.02).  Cumulative effects that reduce the ability of a listed species to 
meet its biological requirements may increase the likelihood that the proposed action will result 
in jeopardy to that listed species or in destruction or adverse modification of a designated critical 
habitat.

Between 1990 and 2000, the population of Multnomah County increased by 13.1%, and between 
2000 and 2004, the population increased another 1.8%.3  Thus, NMFS assumes that future 
private and state actions will continue within the action area, increasing as population density 
rises.  As the human population in the action area continues to grow, demand for agricultural, 
commercial, or residential development is also likely to grow.  Further, the Port of Portland has 
plans to further develop and maintain Port facilities, and the City of Portland is actively seeking 
new industrial clients in the port area.  The effects of new development caused by that demand 

3 U.S. Census Bureau, State and County Quickfacts, Multnomah County,  http://quickfacts.census.gov/qfd/
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are likely to further reduce the conservation value of the habitat within the action area and 
increase adverse effects on listed species. 

 Conclusion 

After reviewing the status of the affected five listed species and designated critical habitats, the 
environmental baseline for the action area, the effects of the proposed action, and cumulative 
effects, NMFS concludes that the action, as proposed, is not likely to jeopardize the continued 
existence of the affected species and is not likely to destroy or adversely modify designated 
critical habitats for those species.  These conclusions are based on the following considerations: 

1. The action area provides marginal habitat for rearing and migrating salmonids because 
the environmental baseline is degraded, water quality is poor and complex habitat 
required for juvenile resting and feeding is absent.

2. Adult salmonids will be able to avoid the action area during in-water work.   
3. Although individual juvenile fish will be affected and some mortality to this life stage is 

reasonably certain to occur, the timing, frequency, intensity, and duration of these 
adverse effects to water quality and passage will be not be felt by enough fish to produce 
an observable effect on abundance, distribution, diversity, or productivity at the 
population or species scale. 

4. No other limiting factors for the populations (hydrology, access, floodplain connectivity) 
will be affected by the proposed action.

5. Therefore, project effects are not likely to impede the survival or recovery of the affected 
populations or species. 

6. The effects of this action will lower the value of water quality and passage in the action 
area over the short term, but will not affect the conservation value of the action area over 
the long term.   

 Reinitiation of Consultation 

Reinitiation of formal consultation is required and shall be requested by the Federal agency or by 
NMFS where discretionary Federal involvement or control over the action has been retained or is 
authorized by law and:  (a) If the amount or extent of taking specified in the incidental take 
statement is exceeded; (b) if new information reveals effects of the action that may affect listed 
species or designated critical habitat in a manner or to an extent not previously considered; (c) if 
the identified action is subsequently modified in a manner that has an effect to the listed species 
or designated critical habitat that was not considered in the biological opinion; or (d) if a new 
species is listed or critical habitat is designated that may be affected by the identified action (50 
CFR 402.16). 

To reinitiate consultation, contact the Oregon State Office Habitat Office of NMFS and refer to 
NMFS No.: 2006/02218. 
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Incidental Take Statement 

Section 9(a) (1) of the ESA prohibits the taking of endangered species without a specific permit 
or exemption.  Protective regulations adopted pursuant to section 4(d) extend the prohibition to 
threatened species.  Among other things, an action that harasses, wounds, or kills an individual 
of a listed species or harms a species by altering habitat in a way that significantly impairs its 
essential behavioral patterns is a taking (50 CFR 222.102).  Incidental take refers to takings that 
result from, but are not the purpose of, carrying out an otherwise lawful activity conducted by 
the Federal agency or applicant (50 CFR 402.02).  Section 7(o) (2) exempts any taking that 
meets the terms and conditions of a written incidental take statement from the taking prohibition.  

 Amount or Extent of Take 

Activities necessary to complete the proposed activities will take place within and adjacent to the 
active stream channel of the Willamette River when juvenile and/or adult individuals of LCR 
Chinook salmon, UWR Chinook salmon, LCR coho salmon, LCR steelhead, and UWR steelhead 
are likely to be present.  The activities will cause temporary increases in turbidity and 
contaminants, and a long-term increase in water temperature at the reach scale.  These minor 
reductions in water quality are reasonably likely to injure or alter the essential migration 
behavior of some juvenile fish 100 feet upstream and downstream from the in-water activities. 

Take caused by contaminant and turbidity exposure cannot be accurately quantified as a number 
of fish because the relationship between that exposure and the distribution and abundance of 
listed salmonids in the action area is imprecise.  In such circumstances, NMFS uses the causal 
link established between the activity and a change in habitat conditions affecting the species to 
describe the extent of take as a numerical level of habitat disturbance.  Here, the best available 
indicators for extent of take may be duration of inwater activities and the turbidity that will be 
produced because these are proportional to the level of particulate contaminants, and therefore to 
the harm that will be caused by this action:  (1) In-water activities for a total of 4 weeks per year; 
and (2) increased turbidity no greater than 10% above background at a distance of 100 feet from 
the in-water activities.

In the accompanying Opinion, NMFS determined that the amount and extent of incidental take 
associated with this activity is not likely to result in jeopardy to the species.  Moreover, the 
habitat that will be affected is poor quality because of the existing level of contamination and 
degree of disturbance, and is not limited at the site-specific or watershed scale.   

The duration of in-water activities and injury/death of steelhead, coho and Chinook salmon 
juveniles are thresholds for reinitiating consultation.  Exceeding any of these limits will trigger 
the reinitiation provisions of this Opinion. 



 - 29 - 

 Reasonable and Prudent Measures 

Reasonable and prudent measures are nondiscretionary measures to avoid or minimize take that 
must be carried out by cooperators for the exemption in section 7(o) (2) to apply.  The EPA has 
the continuing duty to regulate the activities covered in this incidental take statement where 
discretionary Federal involvement or control over the action has been retained or is authorized 
by law.  The protective coverage of section 7(o)(2) will lapse if the EPA fails to exercise its 
discretion to require adherence to terms and conditions of the incidental take statement, or to 
exercise that discretion as necessary to retain the oversight to ensure compliance with these 
terms and conditions.  Similarly, if any applicant fails to act in accordance with the terms and 
conditions of the incidental take statement, protective coverage will lapse. 

Full application of conservation measures included as part of the proposed action, together with 
use of the reasonable and prudent measures and terms and conditions described below, are 
necessary and appropriate to minimize the likelihood of incidental take of listed species due to 
completion of the proposed action.  

The EPA shall: 

1. Minimize incidental take from in-water work by modifying permitted activities to reduce 
the opportunity for fish exposure to turbidity and contaminants and increased water 
temperatures, and other activities that reduce the value of habitat in the project area. 

2. Ensure completion of a monitoring and reporting program to confirm that the terms and 
conditions in this incidental take statement are effective in avoiding and minimizing 
incidental take from permitted activities. 

 Terms and Conditions 

To be exempt from the prohibitions of section 9 of the ESA, the EPA and its cooperators, 
including the permit applicant, must fully comply with conservation measures described as part 
of the proposed action and the following terms and conditions that implement the reasonable and 
prudent measures described above.  Partial compliance with these terms and conditions may 
invalidate this take exemption, result in more take than anticipated, and lead NMFS to a different 
conclusion regarding whether the proposed action will result in jeopardy or the destruction or 
adverse modification of designated critical habitats. 

1. To implement reasonable and prudent measure #1 (reduce exposure to contaminants and 
turbidity, effects caused by in-water work), the EPA shall: 

a. Deploy an absorptive boom in the water surrounding any activity that disturbs the 
sediment cap to capture contaminants that may be floating on the water surface as 
a consequence of all sediment-disturbing activities.  The booms must be deployed 
prior to sediment cap disturbance. 

b. Limit in-water work to the summer in-water work window (July 1 through 
October 31) to avoid in-water work when higher densities of salmonids are in the 
project reach. 
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c. Minimize the amount of riprap added to the nearshore area, by  first contacting 
NMFS prior to rock placement to determine if the placement of rock can be 
altered to minimize adverse affects to salmonids, and to determine if 
compensatory actions are necessary. 

d. Prepare and carry out an erosion control plan that will be effective in limiting the 
movement of soil into the water. 

e. Conduct work in the dry whenever possible.  If water is less than 10 feet deep, use 
block nets or turbidity curtains to surround the work area, and remove all fish 
within the enclosure.  Minimize the amount of time and movement of equipment 
in the water. 

2. To implement reasonable and prudent measure #2 (monitoring), EPA shall ensure that the 
applicant completes the following: 

a. Turbidity Monitoring.  If more than 2 cubic yards of clean sediment are being 
added to augment the sediment cap, then EPA will conduct turbidity monitoring 
two times per day during project activities (beginning at least two hours after 
project activities begin each day), and limit turbidity increases to 10% above 
background, as measured 100 feet upstream or downstream from the project 
activities, depending on the direction of the tide.  Quantitative monitoring is 
required.

b. Salvage Notice.  If a sick, injured or dead specimen of a threatened or endangered 
species is found, the finder must notify NMFS Law Enforcement at 1-800-853-
1964.  The finder must take care in handling of sick or injured specimens to 
ensure effective treatment, and in handling dead specimens to preserve biological 
material in the best possible condition for later analysis of cause of death.  The 
finder also has the responsibility to carry out instructions provided by Law 
Enforcement to ensure that evidence intrinsic to the specimen is not disturbed 
unnecessarily.

c. Report or Memo To File.  Within 60 days of project completion, the applicant 
will submit a report or memo to the NMFS Oregon State Habitat Office with the 
following information: 

i. Start and end dates for work completed, and number of days with 
equipment in the water. 

ii. The following data. 
(1) Pollution control.  A summary of pollution and erosion control 

inspections, including any turbidity control failure or releases of 
any kind into the Columbia River.   

(2) In-water Work.  Provide information on the number of days of in-
water work.  Take photographs of equipment working in water 
shallower than 10 feet. 

(3) Number, species and size of any salmonids killed in the vicinity of 
the project. 
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MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 

The consultation requirement of section 305(b) of the MSA directs Federal agencies to consult 
with NMFS on all actions, or proposed actions that may adversely affect EFH.  Adverse effects 
include the direct or indirect physical, chemical, or biological alterations of the waters or 
substrate and loss of, or injury to, benthic organisms, prey species and their habitat, and other 
ecosystem components, if such modifications reduce the quality or quantity of EFH.  Adverse 
effects to EFH may result from actions occurring within EFH or outside EFH, and may include 
site-specific or EFH-wide impacts, including individual, cumulative, or synergistic consequences 
of actions (50 CFR 600.810).  Section 305(b) also requires NMFS to recommend measures that 
may be taken by the action agency to conserve EFH. 

The Pacific Fishery Management Council (PFMC) designated EFH for groundfish (PFMC 
1998a), coastal pelagic species (PFMC 1998b), and Chinook salmon, coho salmon, and Puget 
Sound pink salmon (PFMC 1999).  The proposed action and action area for this consultation are 
described in the Introduction to this document.  The action area includes areas designated as 
EFH for various life-history stages of Chinook salmon, and coho salmon. 

Based on information provided in the BA and the analysis of effects presented in the ESA 
portion of this document, NMFS concludes that proposed action will have the following adverse 
effects on designated EFH: 

1. Freshwater rearing habitat will be affected by significant, but short-term adverse effects 
to water quality.  Periodic increases in turbidity and contaminants are likely during in-
water work, but will dissipate at night and within 24 hours following sediment disturbing 
activities.

2. Freshwater migration habitat will be affected by significant, but short-term increases in 
turbidity and contaminant concentrations that are likely to impair or delay the movement 
of juvenile salmon through the project reach.   

EFH Conservation Recommendations 

The NMFS believes that the following four conservation recommendations are necessary to 
avoid, mitigate, or offset the impact of the proposed action on EFH.  These conservation 
recommendations are a non-identical set of the ESA Terms and Conditions. 

1. Absorptive Boom.  The applicant should deploy an absorptive boom in the water to 
capture contaminants that may be floating on the water surface during any of the 
following activities: removing or moving sediment in the sediment (not including coring 
activities), lifting or moving any articulated concrete blocks. 

2. Turbidity Control and Monitoring.  If more than 2 cubic yards of clean sediment are 
being added to augment the sediment cap, then the applicant should conduct turbidity 
monitoring two times per day during project activities (beginning at least 2 hours after 
project activities begin each day), and limit turbidity increases to 10% above background, 
as measured 100 feet upstream or downstream from the project activities, depending on 
the direction of the tide.  Quantitative monitoring is required.  If the monitoring indicates 
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that turbidity is greater than 10% above background, then the applicant shall implement 
conservation measures to ensure this exceedance is not repeated.  Conservation measures 
include working slower and/or deployment of a sediment curtain. 

3. Installation of Riprap.  If EPA deems it necessary to add riprap to the cap, they shall first 
contact NMFS to minimize adverse affects to salmonids and to determine if 
compensatory actions are necessary. 

4. Report or Memo To File.  Within 60 days of project completion, the applicant will submit 
an annual report or memo to the NMFS Oregon State Habitat Office with the following 
information: 

 a. Start and end dates for work completed. 
 b. The following data: 
  i. Pollution control.  A summary of pollution and erosion control 

inspections, including any turbidity control failure or releases of any kind 
into the Columbia River.  Turbidity can be monitored visually. 

  ii. In-water Work.  Provide information on the number of days of in-water 
work and describe the activity conducted. 

Statutory Response Requirement 

Federal agencies are required to provide a detailed written response to NMFS’ EFH conservation 
recommendations within 30 days of receipt of these recommendations [50 CFR 600.920(j) (1)].  
The response must include a description of measures proposed to avoid, mitigate, or offset the 
adverse affects of the activity on EFH.  If the response is inconsistent with the EFH conservation 
recommendations, the response must explain the reasons for not following the recommendations. 
The reasons must include the scientific justification for any disagreements over the anticipated 
effects of the proposed action and the measures needed to avoid, minimize, mitigate, or offset 
such effects. 

In response to increased oversight of overall EFH program effectiveness by the Office of 
Management and Budget, NMFS established a quarterly reporting requirement to determine how 
many conservation recommendations are provided as part of each EFH consultation and how 
many are adopted by the action agency.  Therefore, in your statutory reply to the EFH portion of 
this consultation, we ask that you clearly identify the number of conservation recommendations 
accepted.

Supplemental Consultation 

The EPA must reinitiate EFH consultation with NMFS if the proposed action is substantially 
revised in a way that may adversely affect EFH, or if new information becomes available that 
affects the basis for NMFS’ EFH conservation recommendations [50 CFR 600.920(k)]. 

DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW 

Section 515 of the Treasury and General Government Appropriations Act of 2001 (Public Law 
106-554) (Data Quality Act) specifies three components contributing to the quality of a 
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document.  They are utility, integrity, and objectivity.  This section of the Opinion addresses 
these Data Quality Act (DQA) components, documents compliance with the DQA, and certifies 
that this Opinion has undergone pre-dissemination review. 

Utility:  Utility principally refers to ensuring that the information contained in this consultation 
is helpful, serviceable, and beneficial to the intended users. 

This ESA consultation concludes that the proposed operation and maintenance of the clean-up 
remedy at the McCormick and Baxter site will not jeopardize the affected listed species.  
Therefore, the EPA can authorize this action in accordance with its authority under section 404 
of the Clean Water Act and section 10 of the Rivers and Harbors Act.  The intended users are the 
EPA and DEQ.

Individual copies were provided to the above-listed entities.  This consultation will be posted on 
the NMFS Northwest Region website (http://www.nwr.noaa.gov).  The format and naming 
adheres to conventional standards for style. 

Integrity:  This consultation was completed on a computer system managed by NMFS in 
accordance with relevant information technology security policies and standards set out in 
Appendix III, ‘Security of Automated Information Resources,’ Office of Management and 
Budget Circular A-130; the Computer Security Act; and the Government Information Security 
Reform Act. 

Objectivity:

Information Product Category:  Natural Resource Plan. 

Standards:  This consultation and supporting documents are clear, concise, complete, 
and unbiased; and were developed using commonly accepted scientific research methods.  They 
adhere to published standards including the NMFS ESA Consultation Handbook, ESA 
Regulations, 50 CFR 402.01, et seq., and the MSA implementing regulations regarding EFH, 50 
CFR 600.920(j). 

Best Available Information:  This consultation and supporting documents use the best 
available information, as referenced in the Literature Cited section.  The analyses in this 
Opinion/EFH consultation contain more background on information sources and quality.  

Referencing:  All supporting materials, information, data and analyses are properly 
referenced, consistent with standard scientific referencing style.

Review Process:  This consultation was drafted by NMFS staff with training in ESA and 
MSA implementation, and reviewed in accordance with Northwest Region ESA quality control 
and assurance processes. 
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Technical Memorandum 

To: Scott Manzano, Oregon Department of Environmental Quality 

From:   Heidi Blischke, RG, GSI Water Solutions, Inc. 
Erin Carroll Hughes, RG, GSI Water Solutions, Inc. 

Date: June 29, 2015 

Re: 2015 O&M Sampling Approach 
McCormick & Baxter Superfund Site, Portland, Oregon

 

This technical memorandum accompanies the Sampling and Analysis Plan (SAP) presented in
Chapter 4 of the Operation and Maintenance (O&M) Manual for the McCormick & Baxter Superfund
Site in Portland, Oregon. The SAP provides the passive sample collection, processing, and analytical
techniques that apply to the collection of surface water, inter armoring water, and sub armoring
water throughout the O&M phase of the Superfund process.

Some of the sampling locations are statistically generated and will change during each event, as
described in the Oregon Department of Environmental Quality (DEQ) and U.S. Environmental
Protection Agency (EPA) approved technical memorandum, entitled O&M Sampling Approach for
the McCormick & Baxter Sediment Cap (GSI, 2013). This technical memorandum provides the target
sampling locations and analytical program for the fall 2015 monitoring event and the anticipated
schedule for fieldwork and reporting.

The O&M sampling locations are shown in Figure 1 and consist of 12 compliance monitoring stations
in sampling areas A through L, 4 early warning stations (at station numbers 5, 12, 13, and 16), and
an upstream and downstream reference location (stations 1 and 27, respectively). Field duplicates
will also be collected adjacent to two target sampling locations to evaluate the precision of the
sampling procedures. Surface water and inter armoring water will be sampled at all of the
compliance monitoring and early warning stations. The early warning stations will also include a
sample from the sub armoring layer. The upstream and downstream reference stations will assess
background concentrations in surface water only. The target sample coordinates, anticipated water
depth, and number and type of sample(s) for each location are provided in Table 1. As noted in
Table 1, the nearshore samples will be collected by field staff from shore where water depths are
less than approximately 2 feet and by divers in deeper water. Note that sample locations will be
adjusted in the field based on actual water depths and accessibility.
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Table 2 provides the complete list of unique sample identifications and the analytical program for
each individual sample. All sampling will be conducted in accordance with the specifications and
protocols set forth in the SAP.

The passive samplers are anticipated to be deployed during the week of September 14, 2015, and
retrieved during the week of October 5, 2015. Oregon State University (OSU) will prepare a
preliminary report, including field and laboratory procedures and interpretations of results and
conclusions, and submit it to DEQ by December 15, 2015. DEQ and GSI will review the report and
provide comments to OSU within 30 days of receipt.
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McCormick and Baxter
2015 Sediment Cap Sampling Approach

Appendix J of the SAP
Table 2
Sample Identification and Analytical Program

PAHs PCP As Cr Cu Zn

PE MBSWPE1015 A X X
DGT MBSWDGT1015 A X X X X
PE MBSWPE1015 B X X

DGT MBSWDGT1015 B X X X X
PE MBIAPE1015 B X X

DGT MBIADGT1015 B X X X X
PE MBSWPE1015 C X X

DGT MBSWDGT1015 C X X X X
MBIAPE1015 C X X
MBIAPE1015 C Dup X X
MBIADGT1015 C X X X X
MBIADGT1015 C Dup X X X X

PE MBSWPE1015 D X X
DGT MBSWDGT1015 D X X X X
PE MBIAPE1015 D X X

DGT MBIADGT1015 D X X X X
PE MBSWPE1015 E X X
PE MBSWPE1015 E Dup X X

DGT MBSWDGT1015 E X X X X
DGT MBSWDGT1015 E Dup X X X X
PE MBIAPE1015 E X X

DGT MBIADGT1015 E X X X X
PE MBSWPE1015 F X X

DGT MBSWDGT1015 F X X X X
PE MBSWPE1015 G X X

DGT MBSWDGT1015 G X X X X
PE MBIAPE1015 G X X

DGT MBIADGT1015 G X X X X
PE MBSWPE1015 H X X

DGT MBSWDGT1015 H X X X X
PE MBIAPE1015 H X X

DGT MBIADGT1015 H X X X X
PE MBSWPE1015 I X X

DGT MBSWDGT1015 I X X X X
PE MBIAPE1015 I X X

DGT MBIADGT1015 I X X X X
PE MBSWPE1015 J X X

DGT MBSWDGT1015 J X X X X
PE MBIAPE1015 J X X

DGT MBIADGT1015 J X X X X
PE MBSWPE1015 K X X

DGT MBSWDGT1015 K X X X X
PE MBIAPE1015 K X X

DGT MBIADGT1015 K X X X X
PE MBSWPE1015 L X X

DGT MBSWDGT1015 L X X X X
PE MBIAPE1015 L X X

DGT MBIADGT1015 L X X X X

Sampling Station
ID

Analytes 2

PE

DGT

Inter Armoring

Unique Sample ID

A

B

Sampling
Interval

Sample
Media

Surface Water
Compliance Sampling Locations

Surface Water

Inter Armoring

C

Surface Water

Inter Armoring

D

E

Inter Armoring

Surface Water

Surface Water

Surface WaterF 1

G Surface Water

Inter Armoring

H Surface Water

Inter Armoring

I Surface Water

Inter Armoring

Surface Water

Inter Armoring

Surface Water

Inter Armoring

J

K

L Surface Water

Inter Armoring

1 of 2



McCormick and Baxter
2015 Sediment Cap Sampling Approach

Appendix J of the SAP
Table 2
Sample Identification and Analytical Program

PAHs PCP As Cr Cu Zn
Sampling Station

ID
Analytes 2Unique Sample IDSampling

Interval
Sample
Media

Surface Water PE MBSWPE1015 5 X X
Inter Armoring PE MBIAPE1015 5 X X
Sub Armoring PE MBSAPE1015 5 X X
Surface Water PE MBSWPE1015 12 X X
Inter Armoring PE MBIAPE1015 12 X X
Sub Armoring PE MBSAPE1015 12 X X
Inter Armoring PE MBIAPE1015 13 X X
Sub Armoring PE MBSAPE1015 13 X X
Surface Water PE MBSWPE1015 16 X X
Inter Armoring PE MBIAPE1015 16 X X
Sub Armoring PE MBSAPE1015 16 X X

PE MBSWPE1015 1 X X
DGT MBSWDGT1015 1 X X X X
PE MBSWPE1015 27 X X

DGT MBSWDGT1015 27 X X X X
Total Count 37 37 26 26 26 26

Notes:

2 Analytes include the following polyaromatic hydrocarbons (PAHs): acenaphthene, acenaphthylene, anthracene,
benzo (a) anthracene, benzo (a) pyrene, benzo (b) fluoranthene, benzo (ghi) perylene, benzo (k) fluoranthene,
chrysene, dibenzo (a,h) anthracene, fluoranthene, fluorene, indeno (1,2,3 cd) pyrene, naphthalene, phenanthrene,
pyrene; pentachlorophenol (PCP); and the following metals: arsenic (As), chromium (Cr), copper (Cu), and zinc (Zn.)

Early Warning Sampling Locations

Background Sampling Locations

1 The surface water compliance sampling location in Area F will be co located with the early warning inter armoring
and sub armoring samples at sampling location number 13.

5

12

13 1

16

Surface Water1
(Upstream)

Surface Water27
(Downstream)

2 of 2
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Oregon State University’s (OSU) 
Standard Operating Procedures 
(SOPs)
This Appendix contains the following SOPs, in order of reference in Chapter 4: 

a. SOP 2120.06 – Cleaning of LDPE for Fabrication of PSD
b. SOP 2131.00 – Drying of the Pre-Cleaned Organic PSDs
c. SOP 2121.02 – Preparation of PE  PSDs for Use in Environmental

Sampling Equipment
d. SOP 100.03 – Aquatic Field Sampling Methods for PSDs
e. SOP 2021.01 – Chain of Custody for QAPP
f. SOP 108.01 – Cleaning Field Deployed Polyethylene PSDs
g. SOP 406.02 – Extraction of Organic Compounds from Polyethylene PSDs
h. SOP 802.01 – Assembly and Extraction of DGT PSDs
i. SOP 811.00 – Assembly and Extraction of DGT PSD for Total Arsenic
j. SOP 418.00 – Determination of Parent and Methyl Substituted

Polynuclear Aromatic Hydrocarbons (PAHs) using Gas Chromatography
Tandem Mass Spectrometry (GC-MS/MS)

k. SOP 420.00 – Determination of Pentachlorophenol using GS-MS/MS
l. SOP 804.01 – Determination of Trace Metals by Inductively Coupled

Plasma Mass Spectrometry (ICP/MS)
m. SOP 407.01 – Calculation of PAH Water Concentrations Derived from

PSD



SOP 2120.06 Page 1 of 3 

Cleaning of Low Density Polyethylene for Fabrication of PSD

Food Safety and Environmental Stewardship Program
Oregon State University Standard Operating Procedure

Scope
This document describes the procedure for fabricating PSD from low density polyethylene
(LDPE) tubing received from Brentwood Plastic Inc. Cleaning of the LDPE removes 
chromatographic interferences and other contaminants and must be performed prior to 
preparation of PSD for any experimental uses. Cleaning includes solvent washes, vacuum 
drying and storage of PSD. 

Contributors: S.E. Allan

Responsibilities
Staff members involved in performing this work are responsible for reading, understanding and 
complying with the requirements for this SOP.  The Director is responsible for ensuring that the 
content of this SOP is complied with and that qualified staff performs these analyses.  The 
senior chemists are responsible for informing staff members of the requirements and 
interpretation of this SOP and are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions.

Approved      Director     
   Kim A. Anderson, Ph.D.  Title   Date   

Historical File           
   Signature/Initials     Date   

I. Equipment and Apparatus
A. Additive-free low-density polyethylene lay-flat tubing, approximately 75-95 μm

thick x 2.54 cm wide – Barefoot® from Brentwood Plastics Inc.
B. Large, wide mouth amber glass jars (1000 mL) with lid
C. Shaker table in warm room or floor incubator with shaker  
D. Continuous Temperature Logger (optional)
E. Measuring tool to 1.08 meter 
F. Two flex frames with aluminum rods 
G. Two clamps  
H. Scissors  

II. Reagents
A. Hexanes – Fisher Scientific Optima Grade or better
B. Acetone – Fisher Scientific Optima Grade or better

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc
for latest version



SOP 2120.06 Page 2 of 3 

III. Procedure
A. LDPE pre-cleaning in preparation to fabricate PSD

1. Assign a sequential lot number for the PSD batch and mark on the bench 
sheet. A log book for PSD pre-cleaning is maintained and can be referenced 
for lot numbers.

2. Clean working surface by cleaning thoroughly with detergent and water then 
acetone and hexanes.

3. Wear nitrile gloves at all times while handling tubing. Minimize exposure to 
environment. 

4. Cut 108 cm lengths of lay-flat tubing.
5. Place 8 pre-cut PSDs, or < 9 m of tubing, in a 1 L clean amber jar.
6. Add warm hexanes approximately 100 mL of hexanes for 1 m of tubing. 

a) Warm hexanes to approximately 26° C in a water bath prior to use
b) Assure the tubing moves freely and hexanes contact all surfaces.

7. Place jar(s) on shaker table in warm room or floor incubator.
a) The temperature during pre-cleaning should be maintained at 26 ± 4°

C. Set shaker table at 60 ± 15 RPM
b) Record the temperature of the warm room or incubator immediately 

prior to each exchange. OPTIONAL: use a temperature logger or other 
recorder.

8. Three hexanes extractions occur over a total of approximately 72 hour 
extraction time. Each exchange occurs approximately every 24 hrs. Note: All 
exchanges should occur in a hood.

a) Pour used hexanes into a solvent waste container while maintaining 
PSD in the jar.

b) Rinse tubing and inside of jar with a small amount of hexanes and 
discard hexane waste.

c) Refill jar with warm hexanes as before.

B. PSD Drying and Storage  
1. Prepare workspace in fume hood as described in A.2-3 above
2. Remove hexanes from tubing by squeezing towards open end. 
3. Dry PSDs according to SOP 2131 Drying of PSDs. 
4. After drying, store tubing in clean jar or can. Label with PE PSD batch lot 

number.

IV. Quality Control
A. In recognition of advances that are occurring in separations, the analyst is 

permitted certain options to improve the separations or lower the cost.  Each time 
such a modification is made to the method, the analyst is required to document 
any alterations to the procedure on bench sheets during the analysis.  For 
permanent changes, the standard operating procedures should be formally 
updated with new validations.

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc
for latest version
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B. Place a minimum of 2 PSDs from each lot in a clean container and archived in 
the freezer. Individual projects will often have specific data quality objectives 
(DQOs).  

C. Extract a minimum of 1 blank PSD from each lot using at least one of the PE
PSD methods, (e.g. SOP 406) to check for background. Analysis and results will
be documented on the PSD preparation bench sheet

D. For instance, the Superfund PAH project DQO is a 500 pg D12-Perylene spike 
on the cleaned PSD requires a 2:1 (+/- 20%) peak to background noise.

V. Documentation Requirements
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents.
B. A bench sheet is required for PE PSD pre-cleaning

a) 2120-LDPE-pre-cleaning-for-PSD-Fabrication.xls

VI. Safety and Health
A. Please consult Material Safety Data Sheet (MSDS) information on reagents.

Personnel performing this method will observe all appropriate Oregon State 
University laboratory safety procedures. All procedures involving hexanes 
should be carried out under a chemical hood. Always use personal protective 
equipment.  Use protective gloves (nitrile) while handling all PE PSDs. Dispose 
of solvents into solvent waste containers for disposal by Environmental Health 
and Safety Department, OSU campus. 

VII. Validation
A. Not applicable

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc
for latest version
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SOP 2131.00  Page 1 of 4 

Drying of Pre-cleaned Organic Passive Sampling Devices (PSDs) 

Scope
This document describes the procedure for drying pre-cleaned organic passive sampling 
devices (PSDs). This document is applicable to LFT (made of LDPE) and silicone polymer 
based PSDs. 

Contributors: S.E. Allan, K.A. Hobbie, K. Kamerud 

Responsibilities 
Staff members involved in performing this work are responsible for reading, understanding and 
complying with the requirements for this SOP.  The Director is responsible for ensuring that the 
content of this SOP is complied with and that qualified staff performs these analyses.  The 
senior chemists are responsible for informing staff members of the requirements and 
interpretation of this SOP and are responsible for enforcing this SOP. 

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions. 

Approved      Director     
Kim A. Anderson, Ph.D.  Title   Date   

Historical File           
Signature/Initials     Date   

I. Equipment and Apparatus 
A. Nitrile gloves 
B. Two (2) polyurethane foam plugs (PUFs) – cleaned using SOP 2130. 
C. A large cylindrical glass column/ tube such as a Soxhlet extractor with fittings to 

accommodate PUFs with a tight seal, or a large metal chamber such as a 
Cornelius keg.

D. Flow meter capable of measuring 1 to 10 L/min at room temp 
E. Tygon vacuum tubing, applicable fittings for drying chamber and vacuum supply 
F. Appropriate clean PSD storage container (Examples: glass jar, paint can, PTFE 

bag)

II. Reagents 
A. Hexanes – Rinse Grade or better 
B. Acetone – Rinse Grade or better 
C. Ethyl Acetate – Rinse Grade or better 
D. Methanol – Rinse Grade or better 

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
for latest version
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III. Procedure: Either a glass or metal chamber can be used in this drying method, 
use appropriate steps below based on apparatus.  Use protective gloves (nitrile) 
while handling all PSDs. 

A. Glass Chamber PSD Drying Method 
NOTE – Glass Chamber should be cleaned according to SOP 2110 

1. Place PSDs into the large cylindrical column or Soxhlet extractor tube. 
2. Stack two clean PUFs in the top of the tube or funnel and attach the male 

fitting to the condenser end of the column or tube (See Figure 1). Note:
multiple tapered fittings may be needed for a proper fit.

3. Block the flask end (bottom) of the column or tube with a  stopper modified to 
fit the vacuum tubing. Attach the other end of the Tygon tubing to the flow 
meter. Attach the exit end of the flow meter to the house vacuum line. 

4. Turn on vacuum and adjust flow to approximately 3.6 to 5.3 cc/min  meters 
(approx 1 L/min, or 2.5,6 on Brooks E/C meter SN 7004-39338/4). 

5. Leave apparatus under vacuum until organic solvent is removed from PSDs, 
~48 to 72 hours at room temperature, depending on the amount of tubing.

6. After drying, store PSDs in a clean container. Label with PSD batch lot 
number.

B. Metal Chamber Pre-cleaning Method
1. For LFT use: 

a) Rinse inside of keg with acetone, including metal tubing.  Repeat two 
more times with acetone, and three times with hexane.

b) Attach keg to vacuum with tygon tubing.  
c) Rinse the inside of the metal tubing by creating a small pool of acetone 

in the bottom of the keg.  Recap the keg, and turn on the vacuum until 
all solvent is removed.  Repeat two more times with acetone and three 
times with hexane.

d) Remove the o-ring from the keg lid. 
e) Rinse the keg lid three times with acetone and hexane. 
f) Using a Kimwipe clean o-ring with acetone and hexane.
g) Replace o-ring in keg lid. 
h) Before use clean the outside of the keg using a Kimwipe with acetone 

and hexane. 
2.  For Silicone use: 

a) See Metal Chamber pre-cleaning for LFT (III.B.1)
b) Use ethyl acetate in place of acetone and methanol in place of hexane. 

C. Metal Chamber PSD Drying Method
1. Place PSDs into drying keg and close lid. 
2. Stack two large or four small clean PUFs into the filter cartridge. 
3. Attach the filter cartridge to the keg input using Tygon tubing. 
4. Attach the flow meter to the keg output using Tygon tubing.  Attach the exit 

end of the flow meter to the house vacuum line.
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5. Turn on vacuum and adjust flow to approximately 3.6 to 5.3 cc/min (or approx 
1 L/min, or 2.5,6 on Brooks E/C meter SN 7004-39338/4). 

6. Leave apparatus under vacuum until all organic solvent is removed from 
PSDs, ~48 to 72 hours at room temperature, depending on the amount of 
tubing.

7. After drying, store PSDs in clean container. Label with PSD batch lot number. 

IV. Quality Control 
A. See appropriate PSD pre-cleaning SOP for applicable Quality Control 

requirements

V. Documentation Requirements 
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents.
1. See PSD pre-cleaning method SOP for required documentation

VI. Safety and Health 
A. Please consult Material Safety Data Sheet (MSDS) information on reagents. 

Personnel performing this method will observe all appropriate Oregon State 
University laboratory safety procedures.  All procedures involving hexanes 
should be carried out under a chemical hood. Always use personal protective 
equipment.  Use protective gloves (nitrile) while handling all LFTs.  Dispose of 
solvents into solvent waste containers for disposal by Environmental Health and 
Safety Department, OSU campus.

VII. Validation 
A. Not applicable 

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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Title Preparation of PE PSDs for Use in Environmental Sampling Equipment  

Scope
This document describes the procedure for preparation of polyethylene (PE) passive sampling 
devices PSDs for use on spiders and other environmental sampling equipment. Fortification of PE
PSDs with Performance Reference Compounds (PRCs) is also described. PRC Fortification is 
necessary for determination of site specific analyte uptake rates in field deployed PSDs.

Contributors: S.E Allan, G. Sower

Responsibilities
Staff members involved in performing this work are responsible for reading, understanding and 
complying with the requirements for this SOP.  The Director is responsible for ensuring that the 
content of this SOP is complied with and that qualified staff performs these analyses.  The senior 
chemists are responsible for informing staff members of the requirements and interpretation of this 
SOP and are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental Stewardship 
Laboratory when management approval is documented by signature below.  This Standard Operating Procedure is 
effective on the date of approval signature and supersedes all previous versions.

Approved      Director     
   Kim A. Anderson, Ph.D.  Title   Date   

Historical File           
   Signature/Initials     Date   

I. Equipment and Apparatus
Note: Clean all glassware and containers for use in organic chemistries (see SOP 2110- Laboratory 
Container Cleaning procedure).  

A. Heat sealer, TEW Electric Impulse Sealer TISH-100 – or equivalent
B. Appropriate storage container, examples: wide mouth amber glass jars or PTFE clip 

and seal bags
C. 100 L pipetman – or equivalent
D. Measuring tool to 1 meter or equivalent (for un-cut PSD) 
E. Two flex frames with aluminum rods – or equivalent (for un-cut PSD) 
F. Two c-clamps – or equivalent (for un-cut PSD) 
G. Scissors (for un-cut PSD) 
H. Pre-cleaned PSD (See SOP 2120)

II. Reagents
A. Hexanes – Fisher Scientific Optima Grade – or better 
B. Acetone – Fisher Scientific Optima Grade – or better

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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III. Standards

A. Performance Reference Compound standard fortification solution. See SOP 2240 for
standard preparation, labeling, storage and expiration.

IV. Procedure
A. Preparation of work station 

1. Table surface, sealer, flex-frames, clamps and scissors must be solvent cleaned 
(two rinses of acetone, followed by two rinses of hexanes) before use.

2. Set up the flex-frame with aluminum pegs and c-clamps 99 cm apart (for un-cut 
PSD) 

B. Preparation of PSD for assembly on spiders
1. Clean nitrile gloves should be worn at all times during PSD preparation. Minimize 

exposure to environment and light.
2. Heat-seal a 4 cm circumference loop on one end of the tubing using flex frames.
3. If PSD was not pre-cut, measure and cut the PSD before proceeding to the next 

step.
4. At this stage, include PRC fortification if needed. See Section IV.C below. 
5. Force air out of the tube by running the tube from the sealed to open end through 

fingers.
6. Heat-seal a 4 cm circumference loop on the other end of the tubing.
7. The total length of the PSD is approximately 99 to 100 cm after sealing both ends.
8. Store completed PSD and label container with number and fortification yes/no. Note: 

For cage deployment in the field, five or ten PSD are commonly stored together.

C. Fortification of PSDs
1. PSD PRC fortification solution must be prepared by a chemist in accordance with 

the needs of the project.
a) The chemist will indicate the volume of solution that should be added to each 

tube.
2. Carry out fortification just before step #5 in section IV.B. 

a) Open the unsealed end of the PSD and open the tube by running fingers down 
the tube seam toward end. 

b) Insert the pipette tip into the tube opening and add the fortification to the tube. 
3. Complete the steps 5-8 in section IV.B.

V. Quality Control
A. Each preparation batch will include a single lab preparation blank, which will remain 

open to the environment for the time-frame of the PSD batch construction.
B. Record the PSD lot number and the fortification solution information on the construction

bench sheet.

VI. Documentation Requirements
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required documents.

1. Bench sheet for PSD construction. 
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VII. Safety and Health

A. Please consult Material Safety Data Sheet (MSDS) information on reagents. Personnel 
performing this method will adhere to Oregon State University Chemical Hygiene Plan 
and applicable FSES safety SOPs. 

B. Always use personal protective equipment.  
C. Use protective gloves (nitrile) while handling PSDs. 
D. Dispose of solvents into solvent waste containers for disposal by Environmental Health 

and Safety Department, OSU campus. 

VIII. Validation
A. Not applicable

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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SOP 2121 Benchsheet
PE Passive Sampling Device Construction

Project:

Date:

Participants:

Check For 
Completion

1 Retrieve SOP 2121 for reference

2 Verify quantitiy of PSD tubing needed:

Total PSDs Required PRC Fortified Unfortified

PSD used for construction LOT #: 

3 Bring spiking solution to room temperature

4 Plug in heat sealer

5 Verify pipette:

Pipette volume:

7 Clean prep table and all relevany equipment with acetone and hexanes

8 Test the length of the first PSD constructed on a deployment spider frame

9 Construct lab preparation blank and hang in construction area

10 Construct all remaining PSDs

Start Time: End Time:

PRC Solution

Notes:

Chemist Review
Signature Date

FSES Director Review
Signature Date

Pipette serial number:

Expiration DateVolumeFSES ID

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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Aquatic Field Sampling Methods for Passive Sampling Devices  
Food Safety and Environmental Stewardship Program
Oregon State University Standard Operating Procedure

Scope
This method describes the techniques for deploying and retrieving organic and inorganic 
passive sampling devices (PSD) in water and sediment pore water. Deployment gear options 
for oceanic, riverine and lentic systems are explained. Deployment gear and hardware 
cleaning is described.

Contributors: S.E. Allan, G. Sower, L.B. Paulik

Responsibilities
Staff members involved in performing this work are responsible for reading, understanding and 
complying with the requirements for this SOP.  The Director is responsible for ensuring that the 
content of this SOP is complied with and that qualified staff performs these analyses.  The 
senior chemists are responsible for informing staff members of the requirements and 
interpretation of this SOP and are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions.

Approved      Director    
   Kim A. Anderson, Ph.D. Title   Date   

Historical File          
   Signature/Initials     Date  

I. Equipment and Apparatus
A. Passive Sampling Devices (PSD) such as polyethylene, silicone, or DGT

prepared for deployment (as per applicable SOP 2120, 208) 
B. Amber jars or sealable Teflon bags
C. Top buoys, support buoys
D. Steel cables 
E. Adjustable rigging (lock-down bolts, U-bolts)
F. Ropes 
G. Anchors
H. Deployment cages or probes, with mounting and closure hardware

II. Equipment and Apparatus Gear Clean-up at End of Field Season
A. Pressure washer
B. Steel brushes
C. Scrub pad
D. Oven capable of holding the cages and maintaining ~350 oC.

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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II. Reagents
A. HCl, reagent grade for 2 N HCl Bath
B. 18 M *cm water

III. Field Deployment (Figure 1)
Specific projects may have unique data quality objectives and field methods that criteria 
may be used, and will take precedent for those samples. During deployment and 
retrieval, take precautions to minimize PSD exposure to the air and prevent contact with 
unclean surfaces. Always wear gloves when handling PSDs. 
A. Water column deployment

1. Cable gear can be used in any system where suspension of the PSDs in 
the water column is desired and water movement will not displace the 
rigging. Gear should be adjusted for appropriate water depths and cage 
placement depending on the project

a) The weight of the anchor and buoyancy of the support buoy should 
be appropriate for the deployment conditions.

b) A top buoy, may be used to serve as a visual marker, can be
attached to the support buoy. Allow plenty of slack line to account 
for changes in water depth.

2. Alternatively, cages can be suspended from or attached to permanent 
structures. 

3. Deployment of PSDs in water column
a) Place PSD on deployment hardware.
b) Place deployment hardware in the deployment cage and secure.
c) Attach cage(s) to deployment gear.
d) Submerge entire apparatus into water and verify that deployment is 

correct before releasing the top buoy or rope.
B. Sediment porewater deployment

1. When selecting deployment locations, keep in mind that you must be able 
to retrieve the probe at the end of the deployment. Changing tides, etc., 
necessitate careful selection of deployment locations. 

2. It is suggested to attach the the probe to something immobile onshore, 
using metal cable or equivalent or to the water/air PSD gear. This reduces 
the risk of loss or theft. 

3. Deployment of PSDs in porewater. (See Figure 1 & 2.)
a) Place PSD on deployment hardware (probe insert). 
b) Place deployment hardware in the deployment probe and secure.
c) Submerge probe into sediment, with only the cylindrical top in the

water column. For soil deployments or in tidal flats the top portion of 
the probe may be in the air column.

Attach probe(s) to shore for added security.
IV. Field Retrieval

A. Locate sampling gear and remove from water/sediment.
B. Remove PSDs from the protective cage/probe and deployment hardware.

1. Organic PSDs can be cleaned with water from the sampling site to remove 
sediment or biofouling if necessary.

2. DGTs can be rinsed with 18 M *cm water to remove biofouling in field if 
necessary.

C. Store PSDs in appropriate labeled container for transport.

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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V. Field Re-deployment
A. Clean deployment gear to remove biofouling and sediment
B. Inspect deployment gear and hardware for damage or excessive ware and 

replace or repair as needed.
C. Deploy PSDs as described in section III.C.

VI. Cleaning Deployment Gear at End of Field Season
A. Cleaning buoys and ropes

1. Spray with the pressure washer
2. Air-dry before storage
3. Inspect gear for damage or ware and repair or replace as needed

B. Cleaning deployment hardware when necessary if the pressure washer is not 
sufficient.
1. Soak deployment hardware in 2 N HCl for at least 5 minutes.
2. Remove hardware from acid bath and wash with the pressure washer.
3. Scrub hardware until no debris remains
4. Rinse in DI water.
5. Reassemble deployment hardware, air-dry, then bake at ~350 oC for 12 

hours.
6. Store the hardware in bags or clean containers. Note the date and clean 

status.
C. All other deployment gear and hardware (clips, springs etc.) can be cleaned 

according to SOP 2110 and stored in bags or clean containers.

VII. Quality Control
A. Each field batch should include a trip blank and field blank.

VIII. Documentation Requirements
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents.
1. A completed field collection sheet is required for all field deployments
2. A completed field collection sheet is required for all field retrievals

IX. Safety and Health
A. Please consult Material Safety Data Sheet (MSDS) information on reagents. 

Personnel performing this method will adhere to Oregon State University 
Chemical Hygiene Plan and applicable FSES safety SOPs. Closed toed shoes 
should be worn on boats, and when using the pressure washer.  Life jackets 
should always be worn on boats. Request and adhere to boat operator’s Health 
and Safety Plan. Other safety gear may be applicable when in the field.

X. References
A. Sower, G.J. and K.A. Anderson, Spatial and Temporal Variation of Freely 

Dissolved Polycyclic Aromatic Hydrocarbons in an Urban River Undergoing 
Superfund Remediation. Environmental Science & Technology, 2008. 42(24): p. 
9065-9071
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XI. Validation
A. Not applicable

Figure 1: Example aquatic system PSD deployment set-up includes top buoy attached by rope 
to support buoy, steel cable, adjusting rigging, anchor, PSD cage deployed at 1 to 10 ft from 
sediment bottom, and sediment probes attached to anchor.
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Figure 2: Sediment probe insert/PSD configuration for porewater PSD deployment.  

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
for latest version



SO
P 

10
0 

PS
D 

De
pl

oy
m

en
t B

en
ch

sh
ee

t

De
pl

oy
m

en
t D

at
e:

 

Si
te

 In
fo

rm
at

io
n

En
vi

ro
nm

en
ta

l M
ed

ia
 

(C
irc

le
 o

ne
)

PS
D 

Ty
pe

De
pl

oy
m

en
t 

St
ar

t T
im

e
In

iti
al

s &
 

Da
te

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

En
vi

ro
nm

en
ta

l C
on

di
tio

ns
 (o

pt
io

na
l)

Fi
el

d 
Q

C
Q

C 
Ty

pe
Fi

el
d 

Bl
an

k
Tr

ip
 B

la
nk

Ch
em

ist
 R

ev
ie

w
Si

gn
at

ur
e

Da
te

Di
re

ct
or

 R
ev

ie
w

Si
gn

at
ur

e
Da

te

O
th

er
: 

Al
l

Si
te

Te
m

p.
 Lo

gg
er

 S
/N

W
at

er
 D

ep
th

Pr
oj

ec
t N

um
be

r
Pr

oj
ec

t N
am

e

Co
lle

ct
or

 N
am

e 
(p

rin
t a

nd
 si

gn
)

Si
te

 D
es

cr
ip

tio
n 

(o
pt

io
na

l):
Lo

ng
itu

de
:

Co
lle

ct
in

g 
Ag

en
cy

Si
te

 N
am

e
Si

te
 L

oc
at

io
n

La
tit

ud
e:

Sa
m

pl
e 

Na
m

e 
(ID

)

GL
O

VE
S 

O
N 

   
   

   
   

 
Lo

ad
 P

SD
 in

to
 S

am
pl

er
 

(c
he

ck
)

W
at

er
 B

od
y 

Ty
pe

 (O
pt

io
na

l) Ch
ec

k
De

sc
rip

tio
n 

(o
pt

io
na

l)

No
te

s:
 

D
O

C
U

M
EN

T 
U

N
C

O
N

TR
O

LL
ED

 IF
 P

R
IN

TE
D

 - 
Se

e 
ht

tp
://

fs
es

.o
re

go
ns

ta
te

.e
du

/s
op

-to
c 

fo
r l

at
es

t v
er

si
on



SO
P 

10
0 

PS
D 

Re
tr

ie
va

l B
en

ch
sh

ee
t

Re
tr

ie
va

l D
at

e:
 

De
pl

oy
m

en
t D

at
e:

 

To
ta

l D
ep

lo
ym

en
t T

im
e:

 

Si
te

 In
fo

rm
at

io
n

En
vi

ro
nm

en
ta

l 
M

ed
ia

 (C
irc

le
 o

ne
)

PS
D 

Ty
pe

De
pl

oy
. 

En
d 

Ti
m

e
In

iti
al

s &
 

Da
te

No
te

s:

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

Ai
r/

W
at

er
/S

ed
.

En
vi

ro
nm

en
ta

l C
on

di
tio

ns
 (o

pt
io

na
l)

Fi
el

d 
Q

C
Q

C 
Ty

pe
Fi

el
d 

Bl
nk

Tr
ip

 B
ln

k

Ch
em

ist
 R

ev
ie

w
Si

gn
at

ur
e

Da
te

Di
re

ct
or

 R
ev

ie
w

Si
gn

at
ur

e
Da

te

Si
te

 D
es

cr
ip

tio
n 

(o
pt

io
na

l):
Lo

ng
itu

de
:

Pr
oj

ec
t N

um
be

r
Pr

oj
ec

t N
am

e

Co
lle

ct
in

g 
Ag

en
cy

Co
lle

ct
or

 N
am

e 
(p

rin
t a

nd
 si

gn
)

Si
te

 N
am

e
Si

te
 Lo

ca
tio

n
La

tit
ud

e:

Sa
m

pl
e 

Na
m

e 
(ID

)

O
th

er
: 

Al
l

W
at

er
 B

od
y 

Ty
pe

 (o
pt

io
na

l):

GL
O

VE
S 

O
N 

- R
et

rie
ve

 S
am

pl
er

s, 
Re

m
ov

e 
PS

Ds
 a

nd
 st

or
e 

in
 

la
be

le
d 

co
nt

ai
ne

r (
ch

ec
k)

Te
m

p.
 Lo

gg
er

 S
/N

Si
te

De
sc

rip
tio

n 
(o

pt
io

na
l)

Ch
ec

k
W

at
er

 D
ep

th

D
O

C
U

M
EN

T 
U

N
C

O
N

TR
O

LL
ED

 IF
 P

R
IN

TE
D

 - 
Se

e 
ht

tp
://

fs
es

.o
re

go
ns

ta
te

.e
du

/s
op

-to
c 

fo
r l

at
es

t v
er

si
on



SOP 2021.01 Page 1 of 2 

Title Chain of Custody for QAPP

Scope
To ensure proper documentation of samples received with chain-of-custody 
documentation as designated for the FSES Laboratory Quality Assurance 
Program Plan.

Contributors: K.A. Anderson

Responsibilities
Staff members involved in performing this work are responsible for reading, 
understanding and complying with the requirements for this SOP.  The Director is 
responsible for ensuring that the content of this SOP is complied with and that 
qualified staff performs these analyses.  The senior chemists are responsible for 
informing staff members of the requirements and interpretation of this SOP and 
are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and 
Environmental Stewardship Laboratory when management approval is documented by signature 
below.  This Standard Operating Procedure is effective on the date of approval signature and 
supersedes all previous versions.

Approved      Director     
   Kim A. Anderson, Ph.D.  Title   Date   

Historical File           
   Signature/Initials     Date   

This SOP was created to meet the FSES Laboratory Quality Assurance Program 
Plan (QAPP) project needs. SOP 2020, filed under GLP Hold, should be used in
cases when adherence to strict Good Laboratory Practice (GLP) is required. 

I. Documentation practices at FSES Laboratory are guided by a QAPP. 
Proper chain of custody for a QAPP refers to documentation of sample 
possession from collection, sample receipt, sample preparation, analysis 
and reporting, and disposition. This sample chronological history provides 
integrity to sample collection, identification, shipment, analysis, and 
reporting of results. Chain of custody procedures require the following:

A. Sample receipt is documented with signatures of the person 
relinquishing the sample and the person receiving the samples.

B. Storage of the sample is documented with initials of the person 
placing the sample in storage.

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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C. A secured storage area is used with limited access to only defined 
staff.

D. Sample archival and disposal is documented.

II. When FSES staff are not involved in the collection of samples, the starting 
point for active sample accountability and traceability is typically sample 
receipt which includes the hand-off (shipping documentation or signature) 
from courier to FSES. Samples may be delivered by U.S. mail, FEDEX, 
UPS, bus, and/or freezer truck. Sample conditions vary (i.e., frozen, 
cooled, ambient temperature, sealed, unsealed, intact, broken, leaking, 
decaying). Sample documentation may not be complete by sample 
collector (eg., documentation describing sampling methods, date sampled, 
sample identification, description of sample, sample size, shipment 
information, desired analysis, storage conditions, client contact 
information, and reporting parameters). All such circumstances (when 
provided) should be documented upon sample receipt as they may have 
significant bearing on the reliability and quality of the analytical result.  All 
sample submissions and receipt information are logged into the FSES 
Sample Log-in Book or LIMS and a case file is generated which serves as 
a systematic and dependable receptacle for documentation. Signature of 
person(s) relinquishing samples may not always be possible when 
samples are not hand delivered or are dropped off.  Indicate NA (not 
available) and date/initial. See attached example FSES chain of custody.

III. Intra-laboratory chain of custody for regulated studies is documented with 
sample processing and analysis bench sheets. These documents record 
sample handling, subsampling, methodology, date and personnel 
performing extraction steps, lot number, manufacturer, and grade of 
extraction reagents, serial number and manufacturer of pipettes and 
analytical balances, sample extract storage (location, conditions) and date 
of instrumental analysis. When a method or procedure has been 
developed for specific sampling processing and analysis, bench sheets 
and forms are available under the respective FSES standard operating 
procedures (SOPs).
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This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions. 

Note: All jars and equipment are cleaned for use in organic chemistries (see SOP 2110- 
Laboratory Container Cleaning procedure) 

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc for latest version 



Note: All cleaning should be carried out in a solvent hood. Care should be taken to 
minimize PSD contamination including exposure to air and gloves should be worn at all 
times when handling PSDs. 

SOP 108 Cleaning Field Deployed Polyethylene Passive Sampling Devices 
(PSDs) Bench Sheet 
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SOP 108.01 Cleaning Field Deployed Polyethylene Passive Sampling Devices (PSDs) Bench Sheet

Project:

Chemists:

FSES Sample
Number Sample Name Wash in 1N HCL

Wash in 18 M
Water

Submerge in First
Isopropanol Bath

Submerge in
Second

Isopropanol Bath

Cut PSD into
sections and cut

loops
Store in organic
clean amber jar

Dispose, rinse,
and refill

isopropanol
bathes Date Initial

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Notes:
HCl
Isopropanol

LFT
Storage Location

Chemist Review
Signature Date

FSES Director Review
Signature Date

Cleaning Date:

Retrieval Date:

Deployment Date:

Lot NumberCompany and Grade

WATER Deployed PSD Only ALL Field Deployed PSDs
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Title:  Extraction of Organic Compounds from Polyethylene (PE) Passive Sampling 
Devices (PSD)

Scope
This method describes the extraction of organic compounds by hexanes from 
polyethylene passive sampling devices. Extracts are concentrated in an appropriate 
solvent to a final volume for instrumental analysis. 

Contributors: S.E. Allan, G.J. Sower, R.P. Scott

Responsibilities
Staff members involved in performing this work are responsible for reading, 
understanding and complying with the requirements for this SOP.  The Director is 
responsible for ensuring that the content of this SOP is complied with and that qualified 
staff performs these analyses.  The senior chemists are responsible for informing staff 
members of the requirements and interpretation of this SOP and are responsible for 
enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions.

Approved      Director    
   Kim A. Anderson, Ph.D. Title   Date   

Historical File          
   Signature/Initials     Date  

I. Equipment and Apparatus
Note: Clean all glassware and containers for use in organic chemistries (see SOP 2110- 
Laboratory Container Cleaning procedure).  

A. Amber glass jars; wide-mouth, screw-cap (50 mL and 500 mL)
B. Adjustable pipette 
C. TurboVapTM 500 Closed Cell evaporator (or equivalent)
D. TurboVap™, Zymark LV evaporator (or equivalent)
E. TurboVap 500 mL Tubes with 1 mL sensor mark
F. Borosilicate centrifuge tubes (sized for TurboVap™) 
G. Glass pipettes with 2 mL rubber bulbs 
H. Large glass funnel
I. Glass stir rod
J. Chromatography vials, 2 mL, amber, Agilent (no substitutes) 
K. Chromatography vial caps, Agilent (no substitutes)
L. Aluminum foil

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
for latest version
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II. Reagents
A. Hexanes, Fisher, GC-Resolve Grade, for dialysis (no substitutes)
B. Hexanes, Fisher, Optima Grade, for glassware rinses
C. Acetone, Fisher, Optima, HPLC or Pesticide Grade

III. Standards
A. Primary Standards – See SOP 2240 Analytical Standard Receipt, Storage 

and Documentation.
B. Standard Solutions – See the compound specific analysis SOP for the 

analyte composite and SOP 2250 for standard preparation, storage and 
expiration.

IV. Sample Preparation
Prior to dialysis PSDs should be cleaned (if necessary), cut into pieces and 
stored in the wide mouth amber jars used for dialysis (see SOP 108). 
Note: Wear clean nitrile gloves at all times when handling tubing and minimize 
environmental exposure.
Note:  If photosensitive compounds are to be determined minimize exposure to 
light during dialysis and volume reduction steps. 
Note: If required, surrogate standards can be added immediately prior to dialysis 
to account for losses during the process.

A. PE PSD Dialysis
1. 1st Dialysis

a) Add ~40 mL of hexanes (GC-resolve) for each PSD or enough 
to completely cover the PSDs.
b) Let stand for at least 4 hours or overnight at room temperature.
c) Transfer first dialysate to TurboVap tube.

(1) Place the funnel on top of the tube and decant hexane 
into tube. A stir rod or other tool can be used to maintain 
PSD in the jar.
(2) Rinse the following items with n-hexane and capture all 
rinsate in the tube:

(a) PSD and inside of jar (3 times on 2nd dialysis)
(b) Inside of the funnel and exterior bottom quarter of 
the funnel.
(c) Glass rod or other tool that was in contact with 
dialysate.

(3) Rinse the funnel and other glassware with acetone and 
hexanes between samples

2. 2nd Dialysis
a) Add the same amount of hexanes as used in section IV.A.1.a to 
the original amber jar that still contains the PSD.
b) Let stand for 2 hours.
c) Transfer to TurboVap tube using the same procedure described 
in IV.A.1.c.

(1) Both dialysates are combined into one tube. 

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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B. Extract Concentration
1. Reduce solvent to approximately 1 mL using the TurboVap closed cell 
evaporator. 
2. Quantitatively transfer extracts to centrifuge tubes using glass pipettes.

a) Prior to transfer mark 1 mL volume, or other desired final volume, on 
the centrifuge tubes

3. Concentrate extract to final volume in appropriate solvent. 
a) Vortex in centrifuge tube then transfer extract to labeled 
chromatography vial. 

V. Quality Control
A. Each batch of extracts should consist of field samples and appropriate 

field and/or laboratory QC samples to ensure batch extraction quality.  

VI. Documentation Requirements
A. A completed bench/QC summary sheet is required for all analyses. Check 

http://fses.oregonstate.edu/sop-toc for current version of all required 
documents.
1. SOP 406 Extraction of Organic Compounds from PE PSD Benchsheet

VII. Safety and Health
A. Please consult Material Safety Data Sheet (MSDS) information on reagents. 

Personnel performing this method will adhere to Oregon State University 
Chemical Hygiene Plan and applicable FSES safety SOPs. All procedures 
involving hexanes should be carried out under a chemical hood. Always use 
personal protective equipment. Dispose of solvents into solvent waste containers 
for disposal by Environmental Health and Safety Department, OSU campus.

VIII. References
A. Huckins, J. N., Petty, J.D., et al. (2006). Monitors of Organic Chemicals in the 

Environment; Semipermeable Membrane Devices. New York, Springer.
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SOP 802.01 Page 1 of 5 

Title:  Assembly and Extraction of Diffusive Gradients in Thinfilm (DGT) Passive 
Sampling Device (PSD)  

Scope
This method describes the assembly of and metal extraction from the diffusive gradients in 
thinfilm (DGT) sampling device. The DGT is an in situ passive sampling device (PSD) for 
the collection of labile, bioavailable, cationic metals in solution. Typical analysis after 
extraction may include Anodic Stripping Voltammetry (ASV), inductively coupled plasma 
optical emission spectroscopy (ICP/OES), and ICP mass spectrometry (ICP/MS). The
analytes covered by this extraction procedure are outlined in Table 1.

Contributors: W.E Hillwalker, A. Perez, K.A. Hobbie

Responsibilities
Staff members involved in performing this work are responsible for reading, understanding 
and complying with the requirements for this SOP.  The Director is responsible for 
ensuring that the content of this SOP is complied with and that qualified staff performs 
these analyses.  The senior chemists are responsible for informing staff members of the 
requirements and interpretation of this SOP and are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions.

Approved      Director    
   Kim A. Anderson, Ph.D. Title   Date   

Historical File          
   Signature/Initials     Date  

I. Equipment and Apparatus
Note: Acid strip (4 N HNO3 soak) all glassware, containers and glass pipettes before use 
(see SOP 2110- Laboratory Container Cleaning procedure).  The type of chelex gel resin 
should be properly selected for your analytes of interest.

A. Glass plate  
B. Gel disc cutter, DGT Research, Ltd. or the 2.5 cm diameter mouth of the 

original gel strip or sheet container
C. Plastic forceps and or glass pasteur pipettes
D. 1.5 mL centrifuge tubes with locking flip top
E. Small flathead screwdriver  
F. Quart size Ziploc™ bags – or equivalent
G. 1000 uL Pipetman™ – or equivalent

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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H. DGT solution deployment units (contains a cap with a 3.14 cm2 window and
a base), DGT Research, Ltd – or equivalent  

I. Chelex gel stored at 4 oC, DGT Research, Ltd – or 
equivalent

J. Diffusive gel sheets (open pore, 0.76 cm) in 0.1M NaNO3 solution, stored at 
4 oC, DGT Research, Ltd – or equivalent

K. Polysulfone membrane 0.45 μm filter, 2.5 cm diameter, 13 to 25 mm
thickness, Pall Corporation – or equivalent

II. DGT Assembly (if required, DGT can be purchased preassembled from DGT 
Research)
A. Making gel discs from strips or sheets

1. Using the glass pipettes, pull the gel strip or sheet from the container
onto the glass surface. Note: Retain the original solution in the original 
container.

2. Using the glass pipettes, unroll the gel strip or sheet onto the glass 
surface. Note: The gels are fairly durable but can be split if handled 
roughly. Avoid lifting; rather tease out on the glass surface.

3. Using the disc gel cutter (or the 2.5 cm diameter mouth of the gel strip 
container), cut a 2.5 cm diameter disc from the strip or sheet. 

a) Press and twist the cutter at the same time to ensure a clean 
cut. 

b) Approximately 22 and 25 discs can be created from the chelex 
resin gel strip and the diffusive gelsheet, respectively. 

4. Place the gel discs into the original container and solution using the 
glass pipettes.

5. The container of gel 
NaNO3 solution can be stored at 4 oC until assembly.

B. DGT assembly (See Figure 1) 
1. Using the glass pipettes, remove a chelex gel disc from the original 

container and place it on the solution deployment molding base. 
Ensure that the resin side is face up. Note: the resin side is rougher 
than the other side.

2. Using the glass pipettes, place the diffusive gel disc on top of the 
chelex gel.

3. Using the glass pipettes or clean gloves, place the filter membrane on
top of the diffusive gel. 

4. Carefully place the cap onto the molding base, making sure it is 
horizontal. Use even force and press down until the cap reaches the 
base.  

a) If the cap and base do not meet correctly, the DGT is not ready 
for deployment. Either remove the cap and try again, or replace 
with a new DGT assembly.

b) Dispose of caps that have a significant crack. Dispose of either
base or cap if plastic is yellowing and less flexible.
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5. Place assembled DGTs in sealable plastic bags and label with prep 
date. Store at 4 oC until use. DGTs can be made weeks ahead of 
deployment if stored properly. Do not use DGTs with visibly dry 
membrane filters.

III. DGT Field deployment and retrieval (see SAM 100: Deploying and Retrieving 
Passive Sampling Devices (PSD) from Aquatic Systems.  

IV. Metal extraction from the DGT 
1. After retrieval, DGT should be stored in sealable plastic bags at 4oC

until processing. Ensure that filter and gels do not dry out during 
storage. 

2. To retrieve the chelex resin gel after deployment, insert a screwdriver 
into the groove in the cap and twist to remove the cap from the base. 

a) The cap and base can be reused. Place in bucket of detergent 
and clean according to SOP 2110.

b) Dispose of caps that have a significant crack. Dispose of either 
base or cap if plastic is yellowing and less flexible.

3. Using glass pipettes, Remove the filter and diffusive gel layers, 
leaving the chelex resin-gel. Dispose of filter and diffusive gel in trash.

4. Using clean glass pipettes, place the chelex resin-gel in a 1.5 mL 
centrifuge tube. 

a) This sample can be stored at 4 oC for later extraction. To 
ensure chelex gel does not dry out, ~50 L of 18 M -cm water 
can be added.

5. Extraction (this step can be scaled up if needed, the extraction 
solution should cover the chelex resin gel in the extraction vessel)  

a) Add 1 mL of 1M HNO3 solution to centrifuge tube.
b) Vortex to ensure the resin-gel is fully immersed in the HNO3

solution. 
c) Leave the resin-gel in the 1M HNO3 solution at room 

temperature for 24 hours.
6. After the 24 hour acid extraction, transfer extracting solution to

receiving container. 
7. Dilute if necessary prior to analysis.  
8. Dispose of the centrifuge tube and the chelex resin-gel.

V. Calculations
A. The following formulas provide the time-integrated concentration of metal in 

the solution during the DGT deployment period:
B. Calculate the mass of each metal accumulated in the chelex resin-gel layer 

(M) using equation (1).  

(1) M = Ce (VFV + V gel) / fe   

Where Ce is the concentration (ng/mL) of metals in the solution analyzed, VFV is the final 
volume (mL) of the solution analyzed, Vgel is the volume of chelex resin-gel, typically 0.15 
mL, and fe is a relative elution factor, typically 0.8 (unitless). 
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C. The concentration of metal in the solution collected by the DGT (CDGT) can 
be calculated using equation (2).

(2) CDGT

ckness of the diffusive gel and filter membrane (typically 0.08 cm for the 
diffusive gel + 0.025 cm for the filter membrane), D is the diffusive coefficient of metal in the 
gel (D = E-6 cm2/sec, see table 2), t is the deployment time (sec), and A is the exposure area
of the solution deployment unit window (A= 3.14 cm2).

VI. Documentation Requirements
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents.
1. DGT Extraction Bench Sheet

VII. Validation
A. This method has been validated and all applicable documentation is 

available in the FSES document archive vault in Weniger. 

VIII. Safety and Health
A. Consult the SOP safety section before working with acid. Personnel 

performing this method will adhere to Oregon State University Chemical 
Hygiene Plan and applicable FSES laboratory safety SOPs. 

IX. References
A. Davison, B, and Zhang H., “DGT Research” 2/4/2002, 

http://www.dgtresearch.com. 
B. International Network for Acid Prevention, “Diffusive Gradients in Thin-films 

(DGT), A Technique for Determining Bioavailable Metal Concentrations”
March 2002, 
http://www.inap.com.au/public_downloads/Research_Projects/Diffusive_Gra
dients_in_Thin-films.pdf
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Figure 1: Assemble DGT units for solution deployment

             

Window

Cap

Piston

Table 1: Diffusion coefficients (D) of metal ions in DGT gel at different temperatures
ranging from 1 to 35°C (D = E-6 cm2/sec) 
Temp 
(ºC) Ag Al Cd Co Cr Cu Fe Mn Ni Pb Zn 

1 6.58 2.22 2.84 2.77 2.36 2.91 2.85 2.73 2.69 3.75 2.84
2 6.83 2.30 2.95 2.88 2.45 3.02 2.96 2.83 2.80 3.89 2.94
3 7.09 2.39 3.06 2.99 2.54 3.13 3.07 2.94 2.90 4.04 3.05
4 7.35 2.48 3.18 3.10 2.63 3.25 3.18 3.05 3.01 4.19 3.17
5 7.62 2.57 3.29 3.21 2.73 3.36 3.30 3.16 3.12 4.34 3.28
6 7.89 2.66 3.41 3.32 2.82 3.48 3.42 3.27 3.23 4.49 3.40
7 8.17 2.75 3.53 3.44 2.92 3.61 3.54 3.39 3.34 4.65 3.52
8 8.45 2.85 3.65 3.56 3.02 3.73 3.66 3.50 3.46 4.81 3.64
9 8.74 2.94 3.78 3.68 3.13 3.86 3.79 3.62 3.58 4.98 3.77
10 9.04 3.04 3.90 3.80 3.23 3.99 3.91 3.74 3.70 5.14 3.89
11 9.34 3.14 4.03 3.93 3.34 4.12 4.04 3.87 3.82 5.31 4.02
12 9.64 3.25 4.16 4.06 3.45 4.26 4.18 4.00 3.94 5.49 4.15
13 9.95 3.35 4.30 4.19 3.56 4.39 4.31 4.12 4.07 5.67 4.29
14 10.27 3.46 4.43 4.32 3.67 4.53 4.45 4.26 4.20 5.85 4.42
15 10.59 3.57 4.57 4.46 3.79 4.68 4.59 4.39 4.33 6.03 4.56
16 10.92 3.68 4.72 4.60 3.91 4.82 4.73 4.52 4.47 6.21 4.70
17 11.25 3.79 4.86 4.74 4.03 4.97 4.87 4.66 4.60 6.40 4.85
18 11.59 3.90 5.01 4.88 4.15 5.12 5.02 4.80 4.74 6.60 4.99
19 11.93 4.02 5.15 5.02 4.27 5.27 5.17 4.95 4.88 6.79 5.14
20 12.28 4.14 5.30 5.17 4.39 5.42 5.32 5.09 5.02 6.99 5.29
21 12.64 4.26 5.46 5.32 4.52 5.58 5.47 5.24 5.17 7.19 5.44
22 13.00 4.38 5.61 5.47 4.65 5.74 5.63 5.39 5.32 7.40 5.60
23 13.36 4.50 5.77 5.63 4.78 5.90 5.79 5.54 5.47 7.61 5.76
24 13.73 4.62 5.93 5.78 4.91 6.06 5.95 5.69 5.62 7.82 5.92
25 14.11 4.75 6.09 5.94 5.05 6.23 6.11 5.85 5.77 8.03 6.08
26 14.49 4.88 6.26 6.10 5.19 6.40 6.28 6.01 5.93 8.25 6.24
27 14.88 5.01 6.43 6.27 5.32 6.57 6.45 6.17 6.09 8.47 6.41
28 15.27 5.14 6.60 6.43 5.47 6.74 6.62 6.33 6.25 8.69 6.58
29 15.67 5.28 6.77 6.60 5.61 6.92 6.79 6.50 6.41 8.92 6.75
30 16.08 5.41 6.94 6.77 5.75 7.10 6.96 6.66 6.58 9.15 6.92
31 16.49 5.55 7.12 6.94 5.90 7.28 7.14 6.83 6.74 9.39 7.10
32 16.90 5.69 7.30 7.12 6.05 7.46 7.32 7.00 6.91 9.62 7.28
33 17.32 5.83 7.48 7.29 6.20 7.65 7.50 7.18 7.09 9.86 7.46
34 17.75 5.98 7.67 7.47 6.35 7.84 7.69 7.36 7.26 10.10 7.64
35 18.18 6.12 7.85 7.66 6.51 8.03 7.87 7.53 7.44 10.35 7.83

Source: Davison, B, and Zhang H., “DGT Research” 2/4/2002, http://www.dgtresearch.com.
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SAM 802
DGT Extraction Bench Sheet

Printed: 6/23/2015
Page 1 of 2

Project #: Project Description: Chemists:
24 hr extraction  

No FSES ID Sample name

chelex transfer 
to 1.5 mL 

centrifuge tube

1 mL of 
1M HNO3 

added Vortex

start date:              
start time:          
______________          
end date:                   
end time:

Removal of 
extractant into 

receiving 
container

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Comments
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Project #: Project Description: Chemists:
24 hr extraction  

No FSES ID Sample name

chelex transfer 
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Title:  Extraction of Diffusive Gradients in Thinfilm (DGT) Passive Sampling Device 
(PSD) for Total Arsenic 

 
Scope 
This method describes the extraction from the diffusive gradients in thinfilm (DGT) 
sampling device to determine total arsenic. The DGT is an in situ passive sampling device 
(PSD) for the collection of labile, bioavailable, cationic metals in solution. Typical analysis 
after extraction may include inductively coupled plasma optical emission spectroscopy 
(ICP/OES), or ICP mass spectrometry (ICP/MS).  

Contributors: W.E Hillwalker, A. Perez, K.A. Hobbie 
 
Responsibilities 
Staff members involved in performing this work are responsible for reading, understanding 
and complying with the requirements for this SOP.  The Director is responsible for 
ensuring that the content of this SOP is complied with and that qualified staff performs 
these analyses.  The senior chemists are responsible for informing staff members of the 
requirements and interpretation of this SOP and are responsible for enforcing this SOP. 
 
Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions. 
 
 
Approved      Director    

Kim A. Anderson, Ph.D. Title   Date   
 
Historical File          

Signature/Initials     Date  
 

 
I. Equipment and Apparatus 
Note: Acid strip (4 N HNO3 soak) all glassware, containers and glass pipettes before use 
(see SOP 2110- Laboratory Container Cleaning procedure).  The type of chelex gel resin 
should be properly selected for your analytes of interest. 

A. Glass plate  
B. Plastic forceps and or glass pasteur pipettes 
C. 1.5 mL centrifuge tubes with locking flip top 
D. Small flathead screwdriver  
E. Quart size Ziploc™ bags – or equivalent 
F. 1000 uL Pipetman™ – or equivalent 
G. DGT solution deployment units equipped with either Fe-oxide or Zr-oxide 

resin gels (contains a cap with a 3.14 cm2 window and a base), DGT 
Research, Ltd – or equivalent  
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II. DGT Assembly (if required, DGT can be purchased preassembled from DGT 

Research)
1. See SOP 802 for assembly of DGT.  Resin gel will consist of Fe-oxide 

or Zr-oxide depending on commercial availability. 
 

III. DGT Field deployment and retrieval (see SOP 100: Deploying and Retrieving 
Passive Sampling Devices (PSD) from Aquatic Systems.  

 
IV. Removal of resin gel from the DGT  

1. After retrieval, DGT should be stored in sealable plastic bags at 4oC 
until processing. Ensure that filter and gels do not dry out during 
storage.  

2. To retrieve the resin gel after deployment, insert a screwdriver into the 
groove in the cap and twist to remove the cap from the base.  

a) The cap and base can be reused. Place in bucket of detergent 
and clean according to SOP 2110. 

b) Dispose of caps that have a significant crack. Dispose of either 
base or cap if plastic is yellowing and less flexible. 

3. Using glass pipettes or plastic forceps, Remove the filter and diffusive 
gel layers, leaving the chelex resin-gel. Dispose of filter and diffusive 
gel in trash. 

4. Using clean glass pipettes or plastic forceps, place the chelex resin-
gel in a 1.5 mL centrifuge tube.  

a) This sample can be stored at 4 oC for later extraction. To 
ensure chelex gel does not dry out, ~50 L of 18 M -cm water 
can be added. 

B. Arsenic extraction from resin gel (this step can be scaled up if needed, 
the extraction solution should cover the resin gel in the extraction 
vessel)  
1. For Fe-oxide resin gel  

a) Add 1 mL of 1M HCl solution to centrifuge tube.  
b) Vortex to ensure the resin-gel is fully immersed in the HNO3 

solution.  
c) Leave the resin-gel in the 1M HCl solution at room temperature 

for 24 hours. 
2. For Zr-oxide resin gel 

a) Add 1 mL of 1M NaOH solution to centrifuge tube.  
b) Vortex to ensure the resin-gel is fully immersed in the HNO3 

solution.  
c) Leave the resin-gel in the 1M NaOH solution at room 

temperature for 24 hours. 
3. After the 24 hour acid extraction, transfer extracting solution to 

receiving container. 
4. Dilute if necessary prior to analysis.  
5. Dispose of the centrifuge tube and the chelex resin-gel. 
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V. Calculations 

A. The following formulas provide the time-integrated concentration of metal in 
the solution during the DGT deployment period: 

B. Calculate the mass of each metal accumulated in the chelex resin-gel layer 
(M) using equation (1).  

 
(1) M = Ce (VFV + V gel) / fe    

 
Where Ce is the concentration (ng/mL) of metals in the solution analyzed, VFV is the final 
volume (mL) of the solution analyzed, Vgel is the volume of chelex resin-gel, typically 0.15 
mL, and fe is a relative elution factor, typically 0.8 (unitless). 
 

C. The concentration of metal in the solution collected by the DGT (CDGT) can 
be calculated using equation (2). 

 
(2) CDGT = M g/(DtA)                 

 
Where g is the thickness of the diffusive gel and filter membrane (typically 0.08 cm for the 
diffusive gel + 0.025 cm for the filter membrane), D is the diffusive coefficient of metal in the 
gel (D = E-6 cm2/sec, see table 2), t is the deployment time (sec), and A is the exposure area 
of the solution deployment unit window (A= 3.14 cm2).  

VI. Documentation Requirements 
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents. 
1. DGT Extraction Bench Sheet

VII. Validation 
A. This method has been validated and all applicable documentation is 

available in the FSES document archive vault in Weniger. 
 

VIII. Safety and Health 
A. Consult the SOP safety section before working with acid. Personnel 

performing this method will adhere to Oregon State University Chemical 
Hygiene Plan and applicable FSES laboratory safety SOPs. 

 
IX. References 

A. Davison, B, and Zhang H., “DGT Research” 2/4/2002, 
http://www.dgtresearch.com. 

B. International Network for Acid Prevention, “Diffusive Gradients in Thin-films 
(DGT), A Technique for Determining Bioavailable Metal Concentrations” 
March 2002, 
http://www.inap.com.au/public_downloads/Research_Projects/Diffusive_Gra
dients_in_Thin-films.pdf 
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Figure 1: Assemble DGT units for solution deployment
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Table 1: Diffusion coefficients (D) of metal ions in DGT gel at different temperatures 
ranging from 1 to 35°C (D = E-6 cm2/sec) 
Temp 
(ºC) Ag Al Cd Co Cr Cu Fe Mn Ni Pb Zn 

1 6.58 2.22 2.84 2.77 2.36 2.91 2.85 2.73 2.69 3.75 2.84 
2 6.83 2.30 2.95 2.88 2.45 3.02 2.96 2.83 2.80 3.89 2.94 
3 7.09 2.39 3.06 2.99 2.54 3.13 3.07 2.94 2.90 4.04 3.05 
4 7.35 2.48 3.18 3.10 2.63 3.25 3.18 3.05 3.01 4.19 3.17 
5 7.62 2.57 3.29 3.21 2.73 3.36 3.30 3.16 3.12 4.34 3.28 
6 7.89 2.66 3.41 3.32 2.82 3.48 3.42 3.27 3.23 4.49 3.40 
7 8.17 2.75 3.53 3.44 2.92 3.61 3.54 3.39 3.34 4.65 3.52 
8 8.45 2.85 3.65 3.56 3.02 3.73 3.66 3.50 3.46 4.81 3.64 
9 8.74 2.94 3.78 3.68 3.13 3.86 3.79 3.62 3.58 4.98 3.77 
10 9.04 3.04 3.90 3.80 3.23 3.99 3.91 3.74 3.70 5.14 3.89 
11 9.34 3.14 4.03 3.93 3.34 4.12 4.04 3.87 3.82 5.31 4.02 
12 9.64 3.25 4.16 4.06 3.45 4.26 4.18 4.00 3.94 5.49 4.15 
13 9.95 3.35 4.30 4.19 3.56 4.39 4.31 4.12 4.07 5.67 4.29 
14 10.27 3.46 4.43 4.32 3.67 4.53 4.45 4.26 4.20 5.85 4.42 
15 10.59 3.57 4.57 4.46 3.79 4.68 4.59 4.39 4.33 6.03 4.56 
16 10.92 3.68 4.72 4.60 3.91 4.82 4.73 4.52 4.47 6.21 4.70 
17 11.25 3.79 4.86 4.74 4.03 4.97 4.87 4.66 4.60 6.40 4.85 
18 11.59 3.90 5.01 4.88 4.15 5.12 5.02 4.80 4.74 6.60 4.99 
19 11.93 4.02 5.15 5.02 4.27 5.27 5.17 4.95 4.88 6.79 5.14 
20 12.28 4.14 5.30 5.17 4.39 5.42 5.32 5.09 5.02 6.99 5.29 
21 12.64 4.26 5.46 5.32 4.52 5.58 5.47 5.24 5.17 7.19 5.44 
22 13.00 4.38 5.61 5.47 4.65 5.74 5.63 5.39 5.32 7.40 5.60 
23 13.36 4.50 5.77 5.63 4.78 5.90 5.79 5.54 5.47 7.61 5.76 
24 13.73 4.62 5.93 5.78 4.91 6.06 5.95 5.69 5.62 7.82 5.92 
25 14.11 4.75 6.09 5.94 5.05 6.23 6.11 5.85 5.77 8.03 6.08 
26 14.49 4.88 6.26 6.10 5.19 6.40 6.28 6.01 5.93 8.25 6.24 
27 14.88 5.01 6.43 6.27 5.32 6.57 6.45 6.17 6.09 8.47 6.41 
28 15.27 5.14 6.60 6.43 5.47 6.74 6.62 6.33 6.25 8.69 6.58 
29 15.67 5.28 6.77 6.60 5.61 6.92 6.79 6.50 6.41 8.92 6.75 
30 16.08 5.41 6.94 6.77 5.75 7.10 6.96 6.66 6.58 9.15 6.92 
31 16.49 5.55 7.12 6.94 5.90 7.28 7.14 6.83 6.74 9.39 7.10 
32 16.90 5.69 7.30 7.12 6.05 7.46 7.32 7.00 6.91 9.62 7.28 
33 17.32 5.83 7.48 7.29 6.20 7.65 7.50 7.18 7.09 9.86 7.46 
34 17.75 5.98 7.67 7.47 6.35 7.84 7.69 7.36 7.26 10.10 7.64 
35 18.18 6.12 7.85 7.66 6.51 8.03 7.87 7.53 7.44 10.35 7.83 

 
Source: Davison, B, and Zhang H., “DGT Research” 2/4/2002, http://www.dgtresearch.com. 
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Determination of Parent and Methyl Substituted PAHs using GC-MS/MS 

 
Food Safety and Environmental Stewardship Program 
Oregon State University Standard Operating Procedure 

Scope 
This procedure applies to the analysis of parent and alkyl substituted PAH compounds by GC-
MS/MS. Instrument detection limits are approximately 0.33 to 6.44 pg/uL. Sample and 
standard solutions should be stored with limited exposure to UV light.

Contributors: G. R. Wilson 
 
Responsibilities 
Staff members involved in performing this work are responsible for reading, understanding and 
complying with the requirements for this SOP.  The Director is responsible for ensuring that the 
content of this SOP is complied with and that qualified staff performs these analyses.  The 
senior chemists are responsible for informing staff members of the requirements and 
interpretation of this SOP and are responsible for enforcing this SOP. 
 
Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions. 

Approved      Director    
Kim A. Anderson, Ph.D. Title   Date   

 
Historical File          

Signature/Initials     Date  
 

 
 
I. Equipment and Apparatus 

A. Agilent 7890/7000C GC/MS/MS 
B. Splitless single taper line, Agilent, 4 mm ID, Part# 5190-2292(or equivalent) 
C. Deactivated glass wool 
D. Septa, Restek, Thermolite 11mm Part# 27142 (or equivalent) 
E. Column, J&W Scientific, Select PAH, Part# CP7462, 30m, ID 0.25mm, Film 0.15 

um 
F. Chromatography vials, 2 mL, amber, screw cap, Agilent (or equivalent) 
G. Chromatography vial inserts, Agilent (or equivalent) 

 
II. Reagents 

A. Hexanes, Fisher GC Resolv™  (or equivalent) 
B. Ethyl Acetate, EMD Omnisolve (or equivalent) 
C. Acetone, EMD Omnisolve (or equivalent) 
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D. Isooctane, Fisher, Optima (or equivalent) 
  
III. Standards 

A. See Table 1 for a list of analytes, surrogates and internal standards.  
B. Primary Standards are neat standards or solutions ordered from several sources 
C. Standard Solutions 

1. Analytical standards shall be prepared in isooctane or hexane at levels that 
are comparable to estimated sample levels.  The suggested range is 10 to 
1000 ng/mL.

2. Expiration of solutions occurs five years after preparation of that solution. 
Shorter expiration periods may be used and should be used as appropriate, 
consult with the senior chemist or director if you have any questions. Expired 
standards must be recertified and documented before use.  

3. Fortification solutions are prepared such that the concentration of spiked 
compounds in the final extract will be 500 pg/uL.  This concentration will be 
verified prior to use in extractions.  Expiration of spike solutions (and 
subsequent re-verification) occurs one (5years from the date of preparation, 
or as noted per chemist discretion. 

4. All stock, standard, and spike solutions are stored at 4 oC and allowed to 
warm to room temperature prior to use.  Storage of neat standards and 
solutions will be based on the suppliers’ recommendations.  

IV. Instrument Operating Parameters 
A. Refer to Table 2 for operating conditions 

1. Carrier Gas: Helium (99.99% purity) 
2. Pack a small amount of deactivated glass wool into injection port liner 
3. Use acetone and hexane wash vials for syringe cleaning between injections 

 
V. Sample Preparation 

A. See appropriate SOP for sample preparation procedures. 
 

VI. Sample Analysis 
A. Sample extracts are analyzed on the GC/MS/MS by method I-PAH-XXX-

###_MRM.m (“I” = instrument, “X” = matrix type, “#” = current method version 
increasing with each calibration or tune) using the appropriate standards and 
quality control samples. Qualitative identification of analytes in the extract is 
performed using retention time and mass spectral information. Quantitative 
analysis is performed by quantifying the relative abundance of characteristic 
masses (MRM) see Table 1.  

B. Calibration 
1. Standard calibration mixes, containing all target analytes in the method, or 

target analytes of specific interest, will be run at the beginning of a method or 
when the verification standard fails DQOs.  The calibration standard series 
will be run, the data edited, and the calibration curve updated prior to running 
samples. 

2. The calibration standard samples should be calibrated according to the 
procedures outlined in the MS MassHunter User’s Guide.  Analytical 
standards are used to quantify concentrations using a calibration curve 
specific to each analyte. Curves can be constructed using an average 
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response factor (ARF), linear or quadratic curves with or without weighing 
depending on their individual instrumental response.  

3. Before running a batch of samples a continuing calibration verification (CCV) 
sample will be analyzed.  See Table 3 for DQOs and corrective actions.      
 

C.  Analysis  
1. Use GC/MS/MS method name: I-PAH-XXX-###_MRM.  Analytes, surrogate 

compounds and the internal standard are identified and quantified as pg/μL 
by the MassHunter software. At least one other MRM is used as a qualifier in 
the mass spectral display for identification (see Table 1).  Analytes are 
corrected for surrogate compound recovery by the MassHunter software.   
Surrogate compound responses are a ratio of relative response factors to the 
internal standard. Surrogate compounds and internal standards can change 
with different matrices and extraction methods.  Please refer to the matrix 
specific SOP to determine applicable surrogate compounds and internal 
standards.  Analyte instrumental responses are expressed as a ratio of 
relative response factors to their specified surrogate compound.   If the 
response for a peak exceeds the calibration range by more than nominally 
20%, dilute the extract, and adjust the internal standard concentration to 500 
pg/ μL and reanalyze.   

 
VII. Calculations 

A. Fortification levels:  
1. [std vol (μL) X std conc (pg/μL)] / final volume of sample (μL) = fortification 

level (pg/μL)

VIII. Quality Control 
A. The calibration curve should have an r2  0.99 and consist of no fewer than five (5) 

standards. A continuing calibration verification should be run at the beginning of 
each day. If the percentage recovery is +/- 30% of the true values sample analysis 
may begin.  If the recoveries are outside the DQOs then the instrument should be 
re-calibrated and/or troubleshoot as applicable.  At least one calibration check 
should be run each day, for large batches, a calibration check should be run every 
10-15 samples.  Specific projects may have unique data quality objectives and that 
criteria may be used, and will take precedent to assess method performance as 
applicable. Ongoing data quality checks are compared with established 
performance criteria to determine if the results of analyses meet the performance 
characteristics of the specific extraction method used. 

B. In recognition of advances that are occurring in chromatography, the analyst is 
permitted certain options to improve the separations or lower the cost of 
measurements.  Each time such a modification is made to the method, the analyst 
is required to document any alterations to the procedure on bench sheets during 
the analysis.  For permanent changes, the standard operating procedures should 
be formally updated with new validations. 

C. A solvent blank should be run with each sequence, the concentration of analytes 
detected in the laboratory reagent blank should be zero. 

D. The recovery of analytes in laboratory spikes should be between 70% and 130% of 
the true value. 

 

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
for latest version



       SOP 418.00 Page 4 of 13 

IX. Documentation Requirements 
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents.
B. A completed bench sheet, QC summary and a copy of the calibration verification 

results are required for all analyses.
 
X. Safety and Health 

A. Please consult Material Safety Data Sheet (MSDS) for information on PAHs and 
reagents. The toxicity and carcinogenicity of some chemicals used in this method 
have not been precisely defined; each chemical should be treated as a potential 
health hazard, and exposure to these chemicals should be minimized.  Consult 
instrument manual for information on safe operation of the GC/MS/MS.  Personnel 
performing this method will observe all appropriate state, federal, and Oregon 
State University laboratory safety procedures. Further consult SOP4110 for 
instrumental operation. Precautions should be taken when handling solid chemicals 
per Oregon State Environmental Health and Safety office for handling carcinogens. 
Note: handling solids may require specialized trained personnel. More information 
can be found at http://oregonstate.edu/ehs/carcingn/carcingn.html

XI. References 
A. Application 5989-4184EN: Synchronous SIM/Scan Low-Level PAH Analysis Using 

the Agilent Technologies 6890/5975 inert GC/MSD, Agilent Technologies, 2005. 
 
XII. Validation 

A. This method has been reviewed and validated, the validation packet is located in 
the fire proof cabinet or the document vault in Weniger. 
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Table 1: Polycyclic aromatic hydrocarbon compounds, surrogates and internal standards 
detected by GC/MS *Surrogate compounds and internal standards can change with different 
matrices and extraction methods.  Please refer to the matrix specific extraction SOP to 
determine applicable surrogate compounds and internal standards. Listed in Order of 
Retention on a 30m Select PAH Column: 

Compound Name CAS # Type Exp_RT
LOD

(pg/uL)
LOQ

(pg/uL)
Naphthalene-D8 SS 1146-65-2 Surrogate 4.11 0.33 1.00 
Naphthalene 91-20-3 Target 4.12 1.04 5.20 
2-Methylnaphthalene 91-57-6 Target 4.57 0.70 3.50 
1-Methylnaphthalene 90-12-0 Target 4.69 0.28 1.39 
2-Ethylnaphthalene 939-27-5 Target 5.00 0.97 4.84 

2,6-Dimethylnaphthalene 
28804-88-

8 Target 5.07 0.89 4.43 
1,6-Dimethylnaphthalene 575-43-9 Target 5.22 0.81 4.05 
1,4-dimethylnaphthalene 571-58-4 Target 5.37 1.24 6.22 
1,5 dimethylnaphthalene 571-61-9 Target 5.40 1.19 5.93 
1,2-Dimethylnaphthalene 573-98-8 Target 5.49 0.94 4.70 

Acenaphthylene-D8 SS 
93951-97-

4 Surrogate 5.66 0.33 1.00 
Acenaphthylene 208-96-8 Target 5.69 2.33 11.65 
1,8-Dimethylnaphthalene 569-41-5 Target 5.72 0.83 4.15 
Acenaphthene 83-32-9 Target 5.86 1.07 5.35 

2,6-Diethylnaphthalene 
59919-41-

4 Target 6.22 0.81 4.06 

Fluorene D10-PRC 
81103-79-

9 Target 6.67 0.33 1.00 
Fluorene 86-73-7 Target 6.73 0.79 3.97 
Dibenzothiophene 132-65-0 Target 9.24 0.24 1.20 
Phenanthrene-D10 SS 1517-22-2 Surrogate 9.60 1.67 5.00 
Phenanthrene 85-01-8 Target 9.71 0.46 2.31 
Anthracene 120-12-7 Target 9.86 1.05 5.23 
2-Methylphenanthrene 2531-84-2 Target 11.61 0.39 1.93 
2-Methylanthracene 613-12-7 Target 11.75 0.47 2.36 
1-Methylphenanthrene 832-69-9 Target 12.23 1.06 5.32 
9-Methylanthracene 779-02-2 Target 13.24 0.87 4.37 
3,6-Dimethylphenanthrene 1576-67-6 Target 13.24 0.42 2.08 
2,3-Dimethylanthracene 613-06-9 Target 15.14 0.34 1.71 

Fluoranthene-D10 SS 
93951-69-

0 Surrogate 15.53 1.67 5.00 
Fluoranthene 206-44-0 Target 15.66 0.54 2.72 

p,p' DDE D8-PRC 
93952-19-

3 Target 16.26 1.67 5.00 
9,10-Dimethylanthracene 781-43-1 Target 17.20 0.85 4.23 
Pyrene D10-PRC 1718-52-1 Target 17.20     
Pyrene  129-00-0 Target 17.20 0.42 2.09 
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Retene 483-65-8 Target 17.38 0.84 4.19 
Benzo(a)fluorene 238-84-6 Target 19.35 1.67 5.00 
Benzo(b)flourene 243-17-4 Target 19.73 1.67 5.00 
Benzo(c)fluorene 205-12-9 Target 19.83 0.30 1.50 
1-Methylpyrene 2381-21-7 Target 20.89 0.38 1.90 
Benz(a)anthracene 56-55-3 Target 25.75 0.75 3.77 

Cyclopenta(c,d)pyrene 
27208-37-

3 Target 25.95 0.53 2.67 
Chrysene-D12 SS 1719-03-5 Surrogate 25.95 1.67 5.00 
Triphenylene 217-59-4 Target 26.04 0.41 2.04 
Chrysene 218-01-9 Target 26.10 0.50 2.49 
6-Methylchrysene 1705-85-7 Target 27.67 0.89 4.44 
5-Methylchrysene 3697-24-3 Target 27.74 1.67 5.00 
Benzo(b)fluoranthene D12-
PRC 205-99-2 Target 30.25 1.67 5.00 
Benzo(b)fluoranthene 205-99-2 Target 30.35 0.37 1.85 
7,12-
Dimethylbenz(a)anthracene 57-97-6 Target 30.43 0.94 4.71 
Benzo(k)fluoranthene 207-08-9 Target 30.48 0.53 2.63 
Benzo(j)fluoranthene 205-82-3 Target 30.56 0.56 2.79 

Benz[j]+[e]aceanthrylene 

202-33-5 
& 199-54-

2 Target 31.25 1.67 5.00 
Benzo(e)pyrene 192-97-2 Target 32.25 0.71 3.53 

Benzo(a pyrene-D12 SS 
63466-71-

7 Surrogate 32.41 1.67 5.00 
Benzo(a)pyrene 50-32-8 Target 32.58 1.18 5.90 
Perylene-D12 1520-96-3 ISTD 33.14     
Indeno(1,2,3-c,d) pyrene 193-39-5 Target 40.34 0.26 1.32 
Dibenz(a,h)anthracene 53-70-3 Target 40.41 1.02 5.11 
Picene 213-46-7 Target 41.29 0.74 3.72 

Benzo(ghi)perylene-D12 SS 
93951-66-

7 Surrogate 41.60 1.67 5.00 
Benzo(ghi)perylene 191-24-2 Target 41.71 0.34 1.71 
Anthanthrene 191-26-4 Target 42.20 0.33 1.65 
Naptho[1,2-b]fluoranthene 5385-22-8 Target 44.20 1.67 5.00 
Naptho[2,3-j]fluoranthene 205-83-4 Target 44.28 1.67 5.00 
Dibenzo(a,e)fluoroanthene 5385-75-1 Target 44.43 0.47 2.36 
Dibenzo(a,l)pyrene 191-30-0 Target 44.59 0.48 2.41 
Naptho[2,3-k]fluoranthene 207-18-1 Target 44.84 1.67 5.00 
Naptho[2,3-e]pyrene 193-09-9 Target 45.18 1.67 5.00 
Dibenzo(a,e)pyrene 192-65-4 Target 45.50 6.44 32.22 
Coronene 191-07-1 Target 45.69 0.70 3.49 
Dibenzo(e,l)pyrene 192-51-8 Target 45.72 1.67 5.00 
Naptho[2,3-a]pyrene 196-42-9 Target 45.86 1.67 5.00 
Benzo(b)perylene 197-70-6 Target 45.93 1.67 5.00 
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Dibenzo(a,i)pyrene 189-55-9 Target 46.03 1.42 7.10 
Dibenzo(a,h)pyrene 189-64-0 Target 46.83 0.52 2.60 

 
Table 2 : Instrument Control Parameters (Copied from MassHunter acqmeth.txt)
 
                   INSTRUMENT CONTROL PARAMETERS:    7000 QQQ 
                   ------------------------------------------ 
 
   D:\MassHunter\GCMS\1\methods\PAH-PSD-014_MRM.M 
      Thu Apr 03 12:54:04 2014 
 
Control Information 
------- ----------- 
 
Sample Inlet      :  GC 
Injection Source  :  GC ALS 
Injection Location:  Rear 
Mass Spectrometer :  Enabled 
 
 
 No Sample Prep method has been assigned to this method. 
 
 
GC 
Oven 
Equilibration Time                           0.5 min 
Max Temperature                              350 °C 
Slow Fan                                     Disabled 
Oven Program                                 On 
Oven Program                                     60 °C for 1 min 
Oven#1                                           then 40 °C/min to 180 °C for 0 min 
Oven#2                                           then 3 °C/min to 230 °C for 0 min 
Oven#3                                           then 1.5 °C/min to 235 °C for 0 
min 
Oven#4                                           then 15 °C/min to 280 °C for 10 
min 
Oven#5                                           then 6 °C/min to 298 °C for 0 min 
Oven#6                                           then 16 °C/min to 350 °C for 4 min 
Run Time                                     47.25 min 
Cryo                                         Off 
 
QQQ Collision Cell EPC 
He Quench Gas                                On    2.25 mL/min 
N2 Collision Gas                             On    1.5 mL/min 
 
ALS 
Back Injector 
Syringe Size                                 10 L 
Injection Volume                             1 L 
Solvent A Washes (PreInj)                    2 
Solvent A Washes (PostInj)                   3 
Solvent A Volume                             8 L 
Solvent B Washes (PreInj)                    2 
Solvent B Washes (PostInj)                   3 
Solvent B Volume                             8 L 
Sample Washes                                0 
Sample Wash Volume                           8 L 
Sample Pumps                                 4 
Dwell Time (PreInj)                          0 min 
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Dwell Time (PostInj)                         0 min 
Solvent Wash Draw Speed                      300 L/min 
Solvent Wash Dispense Speed                  6000 L/min 
Sample Wash Draw Speed                       300 L/min 
Sample Wash Dispense Speed                   6000 L/min 
Injection Dispense Speed                     6000 L/min 
Viscosity Delay                              0 sec 
Sample Depth                                 Disabled 
Injection Type                               Standard 
L1 Airgap                                    0.2 L 
 
Tray 
Barcode heater                               Disabled 
Barcode mixer                                Disabled 
 
Sample Overlap 
Mode                                         Sample overlap is not enabled 
 
ALS Errors                                   Pause for user interaction 
 
Front MM Inlet He 
                                             ***Excluded from Affecting GC's 
Readiness State*** 
Mode                                         Pulsed Splitless 
Heater                                       Off 
Pressure                                     Off 
Total Flow                                   Off 
Septum Purge Flow                            Off 
Septum Purge Flow Mode                       Switched 
Temperature Program                          Off 
Temperature Program                              320 °C for 0 min 
Run Time                                     47.25 min 
Injection Pulse Pressure                     35 psi Until 0.3 min 
Purge Flow to Split Vent                     50 mL/min at 0.7 min 
Cryo                                         Off 
 
Back SS Inlet He 
Mode                                         Pulsed Splitless 
Heater                                       On    320 °C 
Pressure                                     On    17.677 psi 
Total Flow                                   On    30 mL/min 
Septum Purge Flow                            On    3 mL/min 
Gas Saver                                    On    15 After 2 min mL/min 
Injection Pulse Pressure                     35 psi Until 0.3 min 
Purge Flow to Split Vent                     25 mL/min at 0.7 min 
 
Thermal Aux 2 (MSD Transfer Line) 
Heater                                       On    320 °C 
 
Column 
Column #1 
J&W CP7462                                    
Select PAH                                    
-60 °C—350 °C (350 °C): 30 m x 250 m x 0.15 m 
In                                           Back SS Inlet He 
Out                                          MSD  
(Initial)                                    60 °C 
Pressure                                     17.677 psi 
Flow                                         2 mL/min 
Average Velocity                             51.792 cm/sec 
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Holdup Time                                  0.96539 min 
Flow Program                                 On 
Flow Program                                     2 mL/min for 0 min 
Run Time                                     47.25 min 
 
 
APC 
Aux EPC 4 H2                                  
Pressure Program                             On 
Pressure Program                                 50 psi for 0 min 
Run Time                                     47.25 min 
Aux EPC 5 He                                  
Pressure Program                             Off 
Pressure Program                                 5 psi for 0 min 
Run Time                                     47.25 min 
Aux EPC 6 H2                                  
Pressure Program                             On 
Pressure Program                                 2 psi for 0 min 
Run Time                                     47.25 min
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Table 3 : Data Quality Objectives, Acceptance Criteria and Corrective Actions 
QC Sample Purpose Frequency Acceptance 

Criteria
Corrective 

Action 

Initial Calibration Accuracy 

Prior to 
project 

analyses 
and if post-

maintenance 
calibration 
check fails

R2 of  0.99 if 
linear, 0.995 

if quadratic 

Perform 
instrument 

maintenance,  
and reanalyze 

Instrument Detection 
Limits Detection Limit 

Prior to 
project 

analyses 

Signal to 
noise (peak 

to peak) ratio 
is above 3 

Perform 
instrument 

maintenance,  
Reanalyze

Continuing Calibration 
Verification 

Accuracy 
despite matrix or 

instrument 
variability 

One per 10-
15 samples, 

or as 
necessary 

±30% of true 
value for at 

least 80% of 
target 

analytes 

Perform 
instrument 

maintenance 
and re-analyze 

samples

Instrument Blank Detection Limit, 
contamination  

Beginning of 
each batch 

Below 
analyte 

Instrument 
Detection 

Limit  

Re-analyze, 
perform 

instrument 
maintenance, 

and/or flag data

Sample Spike Preparation and 
handling bias 

One per 25 
Field 

Samples 

Analyte 
percent 
recovery 

50% to 150% 

Flag Data as 
appropriate 

Internal Standard Peak 
Area Analytical Bias 

Each 
sample and 

standard 

Percent 
detected 

50% to 100% 

Re-analyze if a 
standard, 
perform 

instrument 
maintenance, 

and/or flag 
sample data

Surrogate Recovery Analytical Bias Each 
sample 

Percent 
Recovery 

50% to 150% 

Re-analyze if it 
is a blank or 

standard, flag 
sample data
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Determination of Pentachlorophenol using GC-MS/MS

Food Safety and Environmental Stewardship Program
Oregon State University Standard Operating Procedure

Scope
This procedure applies to the analysis of pentachlorophenol  by GC-MS/MS. Instrument 
detection limits awaiting confirmation. .

Contributors: G. R. Wilson, D.J. Minick

Responsibilities
Staff members involved in performing this work are responsible for reading, understanding and 
complying with the requirements for this SOP.  The Director is responsible for ensuring that the 
content of this SOP is complied with and that qualified staff performs these analyses.  The 
senior chemists are responsible for informing staff members of the requirements and 
interpretation of this SOP and are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions. 

Approved      Director    
   Kim A. Anderson, Ph.D. Title   Date   

Historical File          
   Signature/Initials     Date  

I. Equipment and Apparatus
A. Agilent 7890/7000C GC/MS/MS
B. Splitless single taper line, Agilent, 4 mm ID, Part# 5190-2292(or equivalent)
C. Deactivated glass wool
D. Septa, Restek, Thermolite 11mm Part# 27142 (or equivalent)
E. Column, J&W Scientific, Select PAH, Part# CP7462, 30m, ID 0.25mm, Film 0.15 

um
F. Chromatography vials, 2 mL, amber, screw cap, Agilent (or equivalent)
G. Chromatography vial inserts, Agilent (or equivalent)

II. Reagents
A. Hexanes, Fisher GC Resolv™  (or equivalent)
B. Ethyl Acetate, EMD Omnisolve (or equivalent)
C. Acetone, EMD Omnisolve (or equivalent)
D. Isooctane, Fisher, Optima (or equivalent)

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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III. Standards

A. See Table 1 for a list of analytes, surrogates and internal standards.
B. Primary Standards are neat standards or solutions ordered from several sources. 
C. Standard Solutions

1. Analytical standards shall be prepared in isooctane or hexane at levels that 
are comparable to estimated sample levels.  The suggested range is 10 to 
1000 ng/mL.

2. Expiration of solutions occurs five years after preparation of that solution. 
Shorter expiration periods may be used and should be used as appropriate, 
consult with the senior chemist or director if you have any questions. Expired 
standards must be recertified and documented before use.

3. Fortification solutions are prepared such that the concentration of spiked 
compounds in the final extract will be 500 pg/uL.  This concentration will be 
verified prior to use in extractions.  Expiration of spike solutions (and 
subsequent re-verification) occurs one (5years from the date of preparation, 
or as noted per chemist discretion.

4. All stock, standard, and spik oC and allowed to 
warm to room temperature prior to use.  Storage of neat standards and 
solutions will be based on the suppliers’ recommendations.

IV. Instrument Operating Parameters
A. Refer to Table 2 for operating conditions

1. Carrier Gas: Helium (99.99% purity) 
2. Pack a small amount of deactivated glass wool into injection port liner
3. Use acetone and hexane wash vials for syringe cleaning between injections

V. Sample Preparation
A. See appropriate SOP for sample preparation procedures. 

VI. Sample Analysis
A. Sample extracts are analyzed on the GC/MS/MS by method I-PCP-XXX-

###_MRM.m (“I” = instrument, “X” = matrix type, “#” = current method version
increasing with each calibration or tune) using the appropriate standards and 
quality control samples. Qualitative identification of analytes in the extract is 
performed using retention time and mass spectral information. Quantitative 
analysis is performed by quantifying the relative abundance of characteristic 
masses (MRM) see Table 1.

B. Calibration
1. Standard calibration mixes, containing all target analytes in the method, or 

target analytes of specific interest, will be run at the beginning of a method or 
when the verification standard fails DQOs.  The calibration standard series
will be run, the data edited, and the calibration curve updated prior to running 
samples.

2. The calibration standard samples should be calibrated according to the 
procedures outlined in the MS MassHunter User’s Guide.  Analytical 
standards are used to quantify concentrations using a calibration curve 
specific to each analyte. Curves can be constructed using an average 
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response factor (ARF), linear or quadratic curves with or without weighing 
depending on their individual instrumental response. 

3. Before running a batch of samples a continuing calibration verification (CCV) 
sample will be analyzed.  See Table 3 for DQOs and corrective actions.     

C.  Analysis  
1. Use GC/MS/MS method name: I-PCP-XXX-###_MRM. Analytes, surrogate 

compounds and the internal standard are identified and quantified as pg/μL 
by the MassHunter software. At least one other MRM is used as a qualifier in 
the mass spectral display for identification (see Table 1). Analytes are 
corrected for surrogate compound recovery by the MassHunter software. 
Surrogate compound responses are a ratio of relative response factors to the 
internal standard. Surrogate compounds and internal standards can change 
with different matrices and extraction methods.  Please refer to the matrix 
specific SOP to determine applicable surrogate compounds and internal 
standards. Analyte instrumental responses are expressed as a ratio of
relative response factors to their specified surrogate compound.  If the 
response for a peak exceeds the calibration range by more than nominally 
20%, dilute the extract, and adjust the internal standard concentration to 500 
pg/ μL and reanalyze.

VII. Calculations
A. Fortification levels: 

1. [std vol (μL) X std conc (pg/μL)] / final volume of sample (μL) = fortification 
level (pg/μL) 

VIII. Quality Control
A. The calibration curve should have an r2 9 and consist of no fewer than five (5) 

standards. A continuing calibration verification should be run at the beginning of 
each day. If the percentage recovery is +/- 30% of the true values sample analysis 
may begin.  If the recoveries are outside the DQOs then the instrument should be 
re-calibrated and/or troubleshoot as applicable.  At least one calibration check 
should be run each day, for large batches, a calibration check should be run every 
10-15 samples. Specific projects may have unique data quality objectives and that 
criteria may be used, and will take precedent to assess method performance as 
applicable. Ongoing data quality checks are compared with established 
performance criteria to determine if the results of analyses meet the performance
characteristics of the specific extraction method used.

B. In recognition of advances that are occurring in chromatography, the analyst is 
permitted certain options to improve the separations or lower the cost of 
measurements.  Each time such a modification is made to the method, the analyst 
is required to document any alterations to the procedure on bench sheets during 
the analysis.  For permanent changes, the standard operating procedures should 
be formally updated with new validations.

C. A solvent blank should be run with each sequence, the concentration of analytes 
detected in the laboratory reagent blank should be zero.

D. The recovery of analytes in laboratory spikes should be between 70% and 130% of 
the true value.
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IX. Documentation Requirements
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents.
B. A completed bench sheet, QC summary and a copy of the calibration verification 

results are required for all analyses.

X. Safety and Health
A. Please consult Material Safety Data Sheet (MSDS) for information on

pentachlorophenol and reagents. The toxicity and carcinogenicity of some 
chemicals used in this method have not been precisely defined; each chemical 
should be treated as a potential health hazard, and exposure to these chemicals 
should be minimized.  Consult instrument manual for information on safe operation 
of the GC/MS/MS.  Personnel performing this method will observe all appropriate 
state, federal, and Oregon State University laboratory safety procedures. Further 
consult SOP4110 for instrumental operation. Precautions should be taken when 
handling solid chemicals per Oregon State Environmental Health and Safety office 
for handling carcinogens. Note: handling solids may require specialized trained 
personnel. 

XI. References
A. None

XII. Validation
A. This method needs to be reviewed and updated with detection limits once a new 

standard is procured.
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Table 1: Pentachlorophenol, surrogates and internal standards detected by GC/MS listed in 
Order of Retention on a 30m Select PAH Column:

Compound Name CAS # Type Exp_RT
LOD 

(pg/uL)
LOQ 

(pg/uL)
Pentachlorophenol 87-86-5 Target 8.20 * *
Fluorene D10-PRC 81103-79-9 Target 6.67 0.33 1.00
Phenanthrene D10-SS 1517-22-2 Target 9.60 1.67 5.00
Perylene-D12 1520-96-3 ISTD 33.14

*Pentachlorophenol limits to be verified

Table 2 : Instrument Control Parameters (Copied from MassHunter acqmeth.txt)

INSTRUMENT CONTROL PARAMETERS:    7000 QQQ
------------------------------------------

D:\MassHunter\GCMS\1\methods\PAH-PSD-014_MRM.M
Thu Apr 03 12:54:04 2014

Control Information
------- -----------

Sample Inlet      :  GC
Injection Source  :  GC ALS
Injection Location:  Rear
Mass Spectrometer :  Enabled

No Sample Prep method has been assigned to this method.

GC
Oven
Equilibration Time                           0.5 min
Max Temperature                              350 °C
Slow Fan                                     Disabled
Oven Program                                 On
Oven Program                                     60 °C for 1 min
Oven#1                                           then 40 °C/min to 180 °C for 0 min
Oven#2                                           then 3 °C/min to 230 °C for 0 min
Oven#3                                           then 1.5 °C/min to 235 °C for 0 
min
Oven#4                                           then 15 °C/min to 280 °C for 10 
min
Oven#5                                           then 6 °C/min to 298 °C for 0 min
Oven#6                                           then 16 °C/min to 350 °C for 4 min
Run Time                                     47.25 min
Cryo                                         Off

QQQ Collision Cell EPC
He Quench Gas On    2.25 mL/min
N2 Collision Gas                             On    1.5 mL/min

ALS
Back Injector
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Solvent A Washes (PreInj)                    2
Solvent A Washes (PostInj)                   3

Solvent B Washes (PreInj)                    2
Solvent B Washes (PostInj)                   3

Sample Washes                                0

Sample Pumps 4 
Dwell Time (PreInj)                          0 min
Dwell Time (PostInj)                         0 min

Sample Wash Draw Spe

Viscosity Delay                              0 sec
Sample Depth                                 Disabled
Injection Type                               Standard

Tray
Barcode heater                               Disabled
Barcode mixer                                Disabled

Sample Overlap
Mode Sample overlap is not enabled

ALS Errors                                   Pause for user interaction

Front MM Inlet He
***Excluded from Affecting GC's 

Readiness State***
Mode Pulsed Splitless
Heater                                       Off
Pressure                                     Off
Total Flow                                   Off
Septum Purge Flow                            Off
Septum Purge Flow Mode                       Switched
Temperature Program                          Off
Temperature Program                              320 °C for 0 min
Run Time                                     47.25 min
Injection Pulse Pressure 35 psi Until 0.3 min
Purge Flow to Split Vent                     50 mL/min at 0.7 min
Cryo                                         Off

Back SS Inlet He
Mode                                         Pulsed Splitless
Heater On    320 °C
Pressure                                     On    17.677 psi
Total Flow                                   On    30 mL/min
Septum Purge Flow                            On    3 mL/min
Gas Saver                                    On    15 After 2 min mL/min
Injection Pulse Pressure                     35 psi Until 0.3 min
Purge Flow to Split Vent                     25 mL/min at 0.7 min

Thermal Aux 2 (MSD Transfer Line)
Heater                                       On    320 °C

Column
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Column #1
J&W CP7462
Select PAH
-60 °C—
In                                           Back SS Inlet He
Out                                          MSD  
(Initial)                                    60 °C
Pressure                                     17.677 psi
Flow                                         2 mL/min
Average Velocity                             51.792 cm/sec
Holdup Time 0.96539 min
Flow Program                                 On
Flow Program                                     2 mL/min for 0 min
Run Time                                     47.25 min

APC
Aux EPC 4 H2
Pressure Program                             On
Pressure Program                                 50 psi for 0 min
Run Time                                     47.25 min
Aux EPC 5 He
Pressure Program                             Off
Pressure Program                                 5 psi for 0 min
Run Time                                     47.25 min
Aux EPC 6 H2
Pressure Program                             On
Pressure Program 2 psi for 0 min
Run Time                                     47.25 min
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Table 3 : Data Quality Objectives, Acceptance Criteria and Corrective Actions
QC Sample Purpose Frequency Acceptance 

Criteria
Corrective 

Action

Initial Calibration Accuracy

Prior to
project 

analyses 
and if post-

maintenance 
calibration 
check fails

R2

if quadratic

Perform 
instrument 

maintenance,  
and reanalyze

Instrument Detection 
Limits Detection Limit

Prior to 
project 

analyses

Signal to 
noise (peak 

to peak) ratio 
is above 3

Perform 
instrument 

maintenance,  
Reanalyze

Continuing Calibration 
Verification

Accuracy 
despite matrix or 

instrument 
variability

One per 10-
15 samples, 

or as 
necessary

±30% of true 
value for at 

least 80% of 
target 

analytes

Perform 
instrument 

maintenance 
and re-analyze 

samples

Instrument Blank Detection Limit, 
contamination  

Beginning of 
each batch

Below 
analyte 

Instrument 
Detection 

Limit 

Re-analyze, 
perform 

instrument 
maintenance, 

and/or flag data

Sample Spike Preparation and 
handling bias

One per 25 
Field 

Samples

Analyte 
percent 
recovery 

50% to 150%

Flag Data as 
appropriate

Internal Standard Peak 
Area Analytical Bias

Each 
sample and 

standard

Percent 
detected 

50% to 100%

Re-analyze if a 
standard, 
perform 

instrument 
maintenance, 

and/or flag 
sample data

Surrogate Recovery Analytical Bias Each 
sample

Percent 
Recovery 

50% to 150%

Re-analyze if it 
is a blank or 

standard, flag 
sample data
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Title: Determination of Trace Metals by Inductively Coupled Plasma Mass 
Spectrometry (ICP/MS)

Scope
This analytical method describes quantification of metals by inductively coupled plasma 
mass spectrometry (ICP/MS). Common media include natural and waste waters, extracts 
from DGT, and acid digests of soils, sediments and biota. Detection limits are determined 
routinely, but usually range from 0.06 to 2 g/L. 

Contributors: W.E. Hillwalker, K.L. Kamerud, K.A. Hobbie

Responsibilities
Staff members involved in performing this work are responsible for reading, understanding 
and complying with the requirements for this SOP.  The Director is responsible for 
ensuring that the content of this SOP is complied with and that qualified staff performs 
these analyses.  The senior chemists are responsible for informing staff members of the 
requirements and interpretation of this SOP and are responsible for enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below.  This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions.

Approved      Director    
   Kim A. Anderson, Ph.D. Title   Date   

Historical File          
   Signature/Initials     Date  

I. Equipment and Apparatus
Note: Acid rinse (4 N HNO3 soak) glassware, containers, and tubes unless specified as 
metals cleaned before use (see SOP 2110- Laboratory Container Cleaning procedure).  

A. Disposable syringes luer-lock, 10 ml capacity (or equivalent)
B. Disposable 13mm (or larger) 0.4
C. 15 mL polypropylene disposable autosampler tubes (or equivalent) 
D. Pipetteman and disposable pipette tips (or equivalent) 
E. Vortexer 
F. Perkin Elmer Sciex Elan 6000 ICP/MS with auto-sampler  (or equivalent)

II. Reagents
A.  Nitric Acid, HNO3, Fisher, Optima grade (or equivalent)
B. *cm water, Milli-Q (or equivalent)

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
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III. Standards
A. Primary Standard Solutions

1. Primary standard solutions are plasma grade, typically 1,000 or 10,000 
ug/mL . Note: When making a standard composite of many metals consider 
the chemistry implications (e.g. precipitation, isobaric interferences) if 
standards are in different acids. Standards should normally be matrix 
matched with your samples where possible.

B. Internal Standard Solutions
1. An internal standard composite stock solution of 1 g/mL indium, and
1 g/mL germanium.
2. Store in a HDPE or Teflon bottle at 4C. Stock solutions expire in 2 years
and can be recertified if required see SOP 2240.

C. Metal Standard Solutions 
Working standard composite stock solutions are made in a matrix matched 
solution to your final extracts for analysis, typically 1% HNO3 when using 
SOP 810.
1. Solutions can be stored HDPE or Teflon at 4 C. Working solutions expire
in 1 year and can be recertified if required see SOP 2240.  
2. A suggested calibration range is: 0.1, 1, 5, 10 and 50 ug/L
3. Depending on matrix and project DQOs, a blank made with 1% HNO3 
and internal standard is included in the calibration to perform a background 
subtraction.

D. Internal Standards (ISTD)
1. Add internal standards to sample aliquot just prior to analysis. The target 
final ISTD concentration is 10 g/L indium and 10 g/L germanium.

IV.  Instrument Operating Parameters
A. Instrument parameters include: 50 psi, nebulizer gas flow, 0.91L/min*; dual 

detector, peristaltic pump rate, 24 rpm; PTFE tubing,  a minimum of 3
replicates, 1 reading/ replicate, 25 sweeps/reading; Delays**:sample flush 
delay, 35s; read delay, 15s; wash delay, 45s. *Nebulizer gas flow and lens 
voltages can vary based on tuning. **Sample delays may be reduced to 
preserve limited sample volumes at the chemist prerogative.
1. Prior to sample analysis the instrument should pass a tune.  If the instrument 
does not pass a tune, see SOP 4130 for optimization procedures.
2. After tune confirmation, develop the batch method using the Elan 3.4 ICP-MS 
Instrument Control Software.
3. Sample batch name should include instrument analysis date and matrix type.
Data are recorded to the dataset file for the Month and year (ex. 15JUN).  Datasets
files may reach storage capacity with large runs and require a new file to be 
generated and appended with a letter (ex. 15JUNb).
4. Input all experimental dilution information from the bench sheet in the sample 
batch table. Select the analysis method that is established for your matrix type
(method will indicate concentration units as mass/mass or mass/vol).
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B. Select metal isotope to be used for quantitation as designated in table 1. Isotope 
interferences can be corrected in the method as indicated in the Perkin Elmer quick 
reference of isotope abundances chart [G].

V. Calculations
A. All output results generated by the ICPMS will be adjusted for sample weight 

and dilutions if using the batch DL feature (recommended). The data on the 
ICPMS can be loaded directly into LIMS for batch QC review and report 
generation. 

B. The ICPMS software generates standard curves for each metal.  These curves
are used to determine sample concentrations.
1. Sample concentrations are ISTD corrected in this method.

VI. Quality Control (QC)
A. A standard calibration curve is run at the beginning of each sample set. The 

regression should be >0.97 for all metals. 
B. QC samples should represent at least 10% of the total number of samples 

analyses as a batch.
C. A check standard should be run approximately every 20 samples. The Check 

Standard should be within 30% of the true values for each metal required by
the project. 

D. Other QC samples may include CRMs, instrument blanks, check standards, 
duplicates and overspikes.  

E. The average recoveries should be between 65 and 135% of expected value 
and relative percent difference for sample duplicates should be <35%. 

VII. Documentation Requirements
A. Check http://fses.oregonstate.edu/sop-toc for current version of all required 

documents  
B. A completed analysis bench sheet and a Batch QC report generated by LIMS 

are required for all batch sets.

VIII. Safety and Health
A. Consult Material Safety Data Sheet (MSDS) for each metal and reagent.

Consult the SOP safety section when working with acid.  Personnel 
performing this method will observe all appropriate Oregon State University 
laboratory safety procedures.

IX. References
A. U.S. EPA 1994. Method 200.8 – Determination of trace elements in water 

and wastes by inductively coupled plasma mass spectrometry. Revision 5.4. 
Cincinnati, OH.

B. U.S. EPA. 1994. Method 6020 – Inductively Coupled Plasma Mass 
Spectrometry. SW-846 Ch. 3.3

C. US EPA Method 3500A Acid Digestion of Waters for Total Recoverable or Dissolved 
Metals for Analysis by FLAA or ICP Spectroscopy Revision 1. July 1992. Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods- SW-846
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D. EPA Methods for Chemical Analysis of Water and Wastes, USEPA, March 
1979

E. US EPA Method 200.7, Rev 4.4, Metals and Trace Elements by ICP/Atomic 
Emission Spectrometry, Methods for the Determination of Metals in 
Environmental Samples Supplement 1 (EPA/600/R-94/111)

F. US EPA Method 200.8, Rev 5.4, Trace Elements by ICP/Mass Spectrometry, 
Methods for the Determination of Metals in Environmental Samples 
Supplement 1 (EPA/600/R-94/111)

G. Perkin Elmer “Relative Abundance of the Natural Isotopes” Chart

X. Validation
A. This method has been reviewed and validated and the validation package is 

available in the fireproof cabinets in ALS or document archive vault in 
Weniger. 

Table 1. Elements with isotope monitoring parameters, internal standard assignment and 
detection and quantitation limits.

Element CAS # Isotope 
monitored

Internal Standard 
(element/isotope)

LOD 
(ug/L)

LOQ 
(ug/L)

Beryllium 7440-41-7 9 Ge74 0.14 0.21
Aluminum 7429-90-5 27 Ge74 0.667 0.992
Scandium 7440-20-2 45 Ge74 0.12 0.18
Titanium 7440-32-6 47 Ge74 0.14 0.21
Vanadium 7440-62-2 51 Ge74 0.10 0.15
Chromium 7440-47-3 52 Ge74 0.17 0.25
Manganese 7439-96-5 55 Ge74 0.17 0.26
Iron 7439-89-6 57 Ge74 1.56 2.32
Nickel 7440-02-0 60 Ge74 0.18 0.27
Cobalt 7440-48-4 59 Ge74 0.09 0.13
Copper 7440-50-8 63 Ge74 0.10 0.15
Zinc 7440-66-6 66 Ge74 0.46 0.68
Arsenic 7440-38-2 75 Ge74 0.12 0.17
Strontium 7440-24-6 88 Ge74 0.13 0.19
Cadmium 7440-43-9 114 In115 0.11 0.16
Barium 7440-39-3 138 In115 0.12 0.17
Praseodymium 7440-10-0 141 In115 0.12 0.17

Neodymium 7440-00-8 142 In115 0.08 0.12
Samarium 7440-19-9 152 In115 0.06 0.09
Europium 7440-53-1 153 In115 0.10 0.15
Holmium 7440-60-0 165 In115 0.12 0.18
Erbium 7440-52-0 166 In115 0.13 0.20
Lead 7439-92-1 208 In115 0.13 0.19
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Title:  Calculation of Polycyclic Aromatic Hydrocarbons (PAH) Water 
Concentrations Derived from Passive Sampling Devices (PSD)

Scope
This method describes the calculations required for determining surface water and 
sediment porewater concentrations of polycyclic aromatic hydrocarbons (PAH) that 
have been collected using polyethylene (PE) passive sampling devices (PSD). Prior 
analysis by  applicable standard analytical method is required to determine analyte 
concentrations in the sampler.

Contributors: G. Sower, L. Quarles, K.A. Anderson

Responsibilities
Staff members involved in performing this work are responsible for reading, 
understanding and complying with the requirements for this SOP. The Director is 
responsible for ensuring that the content of this SOP is complied with and that qualified 
staff performs these analyses. The senior chemists are responsible for informing staff 
members of the requirements and interpretation of this SOP and are responsible for 
enforcing this SOP.

Status
This document is considered current standard operating procedure of the Food Safety and Environmental 
Stewardship Laboratory when management approval is documented by signature below. This Standard 
Operating Procedure is effective on the date of approval signature and supersedes all previous versions.

Approved      Director    
   Kim A. Anderson, Ph.D. Title   Date   

Historical File          
   Signature/Initials     Date  

I. Laboratory quantitation of analytes in PSDs
A. Fortification levels for one PSD:

1. PRC fortification solution must be prepared by a chemist in accordance 
with the needs of the project.
2. [std. vol. (μL) X std. conc. (μg/μL)] / wt. of sample (g*) = fortification level 

(μg/g).  

B. Quantitative analysis to determine unknown sample levels:
1. See the specific analyte SOP analytical procedure for quantitative 
measurement.

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
for latest version
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II. Calculations using performance reference compounds (PRCs) [4].  
A. The following calculations are performed using XLIMS data to excel feature. This 

process will place detection/reporting limit flagged concentrations from the 
instrument into the attached excel spreadsheet and produce one file per sample.

B. The chemist should verify:
1. Quantity of PE PSDs
2. PRC fortification levels
3. Duration of deployment in days

C. Final values are stored in XLIMS using the resulting excel file. 

*Note the calculation described does not account for temperature differences and assumes 
that your sampling system temperature range is between 2 and 30 C.  “The experimental 
evidence suggests that Ksw values are not temperature dependent in the 2 to 30 C temperature 
range” Huckins et al 2006 page 53. See Huckins et al 2006 (and references therein), page 53-
56 for explaination and how to account for temperature if required. 

Calculation of Sampling Rate (Rs) of PRC’s:, = (  × 10 ,  × )/1000
where the sampler water partition coefficient (Ksw) is given by:   =   + 2.321( ) 0.1618( )=  2.61  , , 4,4=  3.2   (    54  3.28)

the volume (Vs) of sampler is:= (#   )  × (5.0 )
the PRC release rate constant (ke) is estimated using: =  ln ( )/

where:=       =  0  =      =  =     
Calculation of Water Concentration (Cw,analyte) for Target Compounds:

, =   ×  (1 exp , ×× , ) × 1000 

DOCUMENT UNCONTROLLED IF PRINTED - See http://fses.oregonstate.edu/sop-toc 
for latest version
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, =   ×  , (1 exp , ×× , ) × 1000
where the sampling rate of the target compound (Rs,analyte) is: , =  ,  ×

and: = 0.0130 0.3173 + 2.244(    60  3.35)
*Remember to use appropriate Kow for Ksw,PRC and Ksw,analayte calculations

III. References
1. Petty, J. D.; Huckins, J. N.; Martin, D. B.; Adornato, T. G., Use of semipermeable 
membrane devices (SPMDS) to determine bioavailable organochlorine pesticide 
residues in streams receiving irrigation drainwater. Chemosphere 1995, 30, (10), 1891-
1903.  
2. Huckins, J. N.; Petty, J. D.; Orazio, C. E.; Lebo, J. A.; Clark, R. C.; Gibson, V. L.; 
Gala, W. R.; Echols, K. R., Determination of uptake kinetics (Sampling rates) by lipid-
containing semipermeable membrane devices (SPMDs) for polycyclic aromatic 
hydrocarbons (PAHs) in water. Environmental Science & Technology 1999, 33, (21), 
3918-3923.
3. Luellen, D. R.; Shea, D., Calibration and Field Verification of Semipermeable 
Membrane Devices for Measuring Polycyclic Aromatic Hydrocarbons in Water. 
Environmental Science & Technology 2002, 36, (8), 1791-1797.
4. Huckins, J. N.; Petty, J. D.; Booij, K., Monitors of organic chemicals in the 
environment : semipermeable membrane devices. Springer: New York, 2006; p xv, 223.
5. Mackay, D.; Shiu, W. Y.; Ma, K. C., Physical-Chemical Properties
and Environmental Fate Handbook. CRC Press: Boca Raton, FL, 1999.
6. Neff, J. M.; Burns, W. A., Estimation of polycyclic aromatic hydrocarbon 
concentrations in the water column based on tissue residues in mussels and salmon: 
An equilibrium partitioning approach. Environmental Toxicology and Chemistry 1996,
15, (12), 2240-2253.
7. Food Safety Environmental Stewardship Program SOP 2120: Preparation of 
Polyethylene Passive Sampling Devices for Environmental Sampling Equipment.
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DIVE PLAN

From:  Chad Schulze, Divemaster
Deputy UDO

Date of Original Request: 7/6/2015

Dive Dates: Deployment - - 9/14 – 18/2015
Retrieval - - - - 10/5 – 9/2015

Approval
Thru: Sean Sheldrake, UDO

To: Mark Filippini, Unit Manager, OEA                                     

Joyce Kelly, Director OEA

                                    

Project:  McCormick and Baxter Superfund Site
Requesting Office/POC: Anne Christopher Office of Environmental Cleanup, Scott Manzano, Oregon

Department of Environmental Quality
Site Account number: 10P900 T 303DD2 10P9RA00 RA, T 303DD2 10P9FE00 
General Location: Willamette River, Portland, Oregon.
Latitude/Longitude: 45.57783 -122.74368

I have read and understand the dive plan. Diver Initials:

*JUSTIFICATION FOR HAZARDOUS DUTY
This dive plan conforms to the elements in EPA Order 3100.3A and meets the requirements specified in 5 CFR 550, Subpart I, Appendix A, Underwater 
Duty and/or Exposure to Hazardous Agents as noted directly below. A hazard pay differential of 25% is warranted. A general “Request for Approval of a 
Hazard Pay Differential” form is on file with UDO, Deputy UDOs, & RHSO

APPLICABLE EXPECTED HAZARDOUS CONDITIONS (check all that apply)
(X ) Underwater duty: Diving required in scientific and engineering pursuits, when:

( X) at a depth of 20 feet or more below the surface; or
(X ) visibility is restricted; or
(X ) in rapidly flowing or cold water; or
( ) vertical access to the surface is restricted by ice, rock, or other structure (e.g. entanglements); or
( ) testing or working with hardware which presents special hazards (e.g., high voltage equipment or underwater mockup components in an 
underwater space simulation study). EXPLAIN: _________.

Exposure to Hazardous Agents, work with or in proximity to:
( ) Toxic chemical materials. Toxic chemical materials when there is a possibility of leakage or spillage.
( ) Virulent biologicals. Materials of micro-organic nature which when introduced into the body are likely to cause serious disease or fatality and 
for which protective devices do not afford complete protection.

Authorized to take GOV to residence overnight, immediately prior to and/or after dive operations; GOV is not for 
personal use.  This will allow for earlier departure to the dive site and later return, as well as SCUBA tank fills which 
must be conducted during and after dive operations. Yes_X__ No____
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OBJECTIVES AND LOGISTICS
Scientific Objectives: The following dives will be conducted under the OSHA Scientific Diving Exemption, 
1910 Subpart T Appendix B.  The goal of these scientific dives is to conduct bottom sampling in support of the 
McCormick and Baxter Superfund Site (M&B) 5 year sediment cap performance monitoring study by 
determining if the remedy is functional and performing as designed (Record of Decision (ROD) criteria) and if the 
remedy is protective of current Human Health and Ecological Ambient Water Quality Criteria (AWQC).

Alternatives to Diving: For some types of samples such as bottom core samples, these may be taken via boat 
based techniques.  Placing Passive Sampling Devices (PSDs) however may only be placed by appropriately 
trained scientific divers.  As such, there are no boat based, remotely operated vehicle (ROV), or other alternatives 
to diving that can place and retrieve these devices to obtain the necessary data for Superfund remedy review.

Value to EPA:   Use of the Region 10 Dive Unit will avail scientific expertise to the dive operation in support of 
Superfund and the Puget Sound Initiative not otherwise available from private contractors.  EPA divers bring 
polluted water diving experience also not available via private contractors.

Scientific Observations/Data Collection: 

Divers will be placing Polyethylene (PE) and Diffuse Gradient Thin film (DGT) sampling devices at 11 locations 
around the M&B.  The sampling locations within the Compliance Monitoring Area are divided into two sets, 
“Compliance Monitoring Locations” and “Early Warning Sampling Location.”  For descriptions and locations for 
each site see Table 1 (see a larger image of Table 1 in Attachment 1).

Table 1.  Sample Location, Type, Number and Analyte Group.

As explained in Table 1, divers will place surface water and inter-armoring sampling devices at the Compliance 
Sampling Locations, and surface water, inter-armoring and sub-armoring sampling devices at the Early Warning 
Sampling Locations. Figure 1 shows the proposed sampling locations on an aerial map.
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Figure 1.  Proposed 2015 sampling locations at McCormick and Baxter.
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Deployment:

The cap is principally made of two layers, the armoring layer (up to 1 foot in depth) and the sand cap layer (up to 
2 feet in depth).  Depending on the location, the armoring layer may be Articulated Concrete Blocks (ACB) or 
gravel (between 6 inch minus and 10 inch minus in size; see Attachment 2).  Divers will not be placing probes in 
or through the ACB armoring.  All dive sites will have between 6 inch minus and 10 inch minus armoring gravel 
that will need to be manually excavated prior to placing inter-armoring and sub-armoring sampling devices.  As 
shown in Table 1, only Early Warning Sampling Locations 5 and 16 require divers to place sub-armoring probes.  
All other dive sites only required inter-armoring and surface water samples.  

Both the Monitor and Wooldive will be on site during sample deployment.  The Monitor will run all aspects of the 
dive operation while the Wooldive will prep the samples and marker buoys, and provide support for the divers.
It’s expected that the Wooldive will be live boating for most of the operation.  The following will be the general 
procedure for deploying samples.

1. Before dive operations begin, Oregon State University (OSU) in conjunction with GSI Water Solutions, 
Inc. (GSI) will create marker buoys with the surface water sampling cage and armoring probes tied to the 
line or anchor weight. Care should be taken avoid excessive slack in the line which could present an 
entanglement hazard to the diver (see Figure 2).

2. The dive platform will set the marker buoys on the site coordinates provided by GSI (3 meter accuracy) 
[Note: The Wooldive may have to place the buoys for sites B, C and L due to shallow water].

3. The Boat Operator will set a three anchor mooring (Danforths preferred) for the dive platform due to the 
high flow conditions expected on the Willamette during this time.

4. Divers will descend the marker buoy line, make a note of the substrate and begin placing the listed 
samples for the site (see Attachment 3 for photos of all three sampling devices; the surface water 
sampling cage, the inter-armoring sampling probe and the sub-armoring sampling probe).  

a. Surface Water Samples.  The diver should ensure the surface water sample steel cage is attached 
to the rigging approximately 12 inches above the sediment surface and adjust accordingly if 
needed. 

b. Inter-Armoring Samples.  The diver must manually remove 10 inches of armoring gravel between 
6 inch minus and 10 inch minus in size.  The diver will place a probe containing PE and DGT 
passive sampling devices (PSDs) vertically in the hole and then bury them with the excavated 
gravel so that the portion of the probe exposed to porewater (i.e., the screened segment) sits 
between approximately 3 – 9 inches below the surface of the armoring.  

c. Sub-Armoring Samples.  The diver must manually remove approximately 20 inches of armoring 
gravel between 6 inch minus and 10 inch minus in size to a point where they can drive a double 
probe containing PE and DGT PSDs into the sand layer (see Attachment 3 for photo).  The
bottom of the probe should be driven with a slide hammer approximately 21-inches below the 
surface of the armoring such that the bottom 6-inch screened segment will be approximately 15-
21 inches deep (measuring the sub-armoring water), the top screened segment will be 3 – 9 inches 
deep (measuring the inter-armoring water) and the top of the probe will be even with the surface 
of the armoring.  After driving the probe into the sand layer, the diver will bury the rest of the 
probe with the excavated gravel.

5. Once the sampling device has been placed, the diver will ensure the probes are secure and placed 
correctly and return to the boat by following their umbilical.  The diver should take care not to entangle 
their umbilical in the marker buoy line or probe lines when returning to the boat. 

This process will be repeated for all sampling locations requiring diving.  If the sub-armoring probe cannot be 
driven to the required depth after 45 – 60 minutes of effort, the diver should return to the boat for instructions, 
additional excavation tools, and/or to potentially move on to another site.  All incompleted sites will be 
revisited based on available time.  
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Figure 2. Proposed set up for A) Surface Water, B) Inter-Armoring and C) Sub-Armoring samples.

Generally, DEQ and EPA would like the following information reported and included in the dive report:

1. sampling station ID;
2. any benthic life seen;
3. bottom description including description of grain size and estimated thickness of rock armoring, (e.g.,
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armoring covered with 2 inches of fine sediment); and
4. water depth.

Retrieval:

OSU designed the marker buoy rigging such that the samples could be retrieved from the surface.  Divers will 
mainly be responsible for securing and replacing the armoring displaced by the sampling probes.  Divers may 
assist in the removal of the samples if GSI cannot retrieve them from the surface.  

Both the Monitor and Wooldive will be on site during sample retrieval.  The Monitor will run all aspects of the 
dive operation while the Wooldive will recover and process samples. It’s expected that the Wooldive will be live 
boating for most of the operation. The following will be the general procedure for securing and replacing the 
armoring.

1. The Monitor Operator will set a three anchor mooring near the site for the dive platform.

2. Divers will descend the marker buoy line, make a note of the substrate and sample condition.  Once on 
the bottom, the diver will back away from the sample area ensuring they are free of any lines associated 
with sampling devices.  The diver should make note of the distance and bearing to the sample location.  
Divers must report to surface when they are clear of the sample area.

3. GSI and/or OSU staff will begin removing the samples from the surface.  GSI staff should continually 
communicate to the dive platform about the progress of the sample removal; the diver will be in the water 
during this time as the sample site cannot be located without the marker buoy.

4. If surface removal is unsuccessful, the diver will assist in removing the samples base on direction from 
the surface.

5. If surface removal is successful, and once the surface indicates it is clear, the diver will move back to the 
sampling site and secure/replace the armoring displaced by the sampling probes. 

6. Once the armoring is replaced, the diver will ascend their umbilical to the surface and proceed to the next 
site. 

Station_ID Station_Type Northing Easting Latitude Longitude 
A* Compliance 704239.4 7628772.4 45.57654 -122.7394 
B** Compliance 704404 7628437.2 45.57696 -122.7407 
C Compliance 704629.5 7628000.4 45.57755 -122.7424 
D* Compliance 704741.5 7627678.3 45.57783 -122.7437 
E Compliance 704834.3 7627353.5 45.57806 -122.745 
F* Compliance 705303.9 7627321.8 45.57935 -122.7451 
G Compliance 705250.3 7626830.9 45.57916 -122.7471 
H Compliance 705037.8 7627077 45.5786 -122.7461 
I Compliance 704571.8 7627534.2 45.57735 -122.7442 
J Compliance 704417 7627817.3 45.57695 -122.7431 
K Compliance 704246.5 7628053.8 45.5765 -122.7422 
L Compliance 704379.1 7628229.5 45.57688 -122.7415 

5 
Early 
Warning 704576.3 7628007.4 45.5774 -122.7424 

12* 
Early 
Warning 705197.2 7627236.8 45.57905 -122.7455 

13* Early 705303.9 7627321.8 45.57935 -122.7451 
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Warning 

16 
Early 
Warning 704293.9 7627812.9 45.57661 -122.7431 

1 Background 703730.7 7628583.6 45.57513 -122.74 
27 Background 705647.6 7626360.3 45.58021 -122.7489 
* Non diving site. Samples to be collect on surface
** Possible diving site.  Depends on conditions at the time of operation. 
Table 2.  Sample Coordinates in .cvs

Pollution Sources: Possible creosote seepage, PAHs, PCBs, phthalates in sediment nearby.  CSO discharges of 
raw sewage are likely when it rains.  There are several NPDES Facilities near the dive site including, Koppers 
Industries, Inc. (Portland Tar Plant), Wacker Siltronic, Corp., NW Natural Gas Site (Remediation), and Arkema, 
Inc. (see Figure 3).

Figure 3. Contaminated Water Dive Planning Tool results.

Dive dress Dive Protocol: Diving operations will be conducted using surface supplied air delivered through the 
Kirby Morgan KMACS 5 system with a 300 foot umbilical and a 50 ft3 bailout bottle.  Communications gear will 
be hard-wired to an AGA full face mask.  A single diver will be deployed in the water with an Aga mounted 
GoPro Hero 3 video camera and Sola lighting system. Divers must wear disposable gardening gloves over their 
dry gloves when excavating the armoring.  Divers must also wear protective gauntlet gloves over their cuff rings 
to prevent ripping the upper part of their gloves.  All such materials will be disposed of after the dives.

Decontamination Required: Potable water rinse.  Citrus cleaning wipes will be on hand should dry suits, boat 
moorings, or other equipment become contaminated with gross amounts of creosote.

Air testing verified with a test within the last 6 months for tank filling against CGA Grade E standards: 
June 2015

Potential Hazards and Mitigation: 

1. Boat traffic. Boat traffic, particularly large container ship and barge traffic, will be the principle 
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physical hazard during this dive operation.   These risks will be managed by use of dive flags, boat 
positioning, and constant monitoring of VHF marine traffic channels (13, 14 & 16).  The Monitor’s
automatic identification system (AIS) will also be used to relay to USCG vessel traffic control and all 
nearby commercial vessels that dive operations are underway and the Monitor’s real time position. No 
diving will be performed beneath moored or docked vessels. All samples will be installed outside the 
channel as noted in the figure above.

2. Entanglement with loose lines. The divemaster will go through hand and body positioning throughout 
the dive to emphasize ways to keep entanglement prone areas clear of lines (e.g., tank yokes).  During 
dive operations, a single diver will be used on surface supplied air with integrated air, communication and 
pneumatic lines to reduce entanglement hazards.  Boat operators, tenders, and line handlers will use 
techniques to ensure the tag line is taught on the bottom such as weighting each end for deployment (to be 
retrieved by buoys/lines at the end of the deployment), and pulling tension when releasing the bitter end 
of the line.

3. Nitrox Diving: No Nitrox breathing gas will be used during this dive operation.  Only surface supplied 
air delivered to the divers AGA from compressed gas cylinders will be used.  

4. Bounce diving: The divemaster will minimize the number of ascents and descents to the extent possible.  
As described above however, up to three dives may be necessary at some station locations depending on 
the particular circumstances.  Due to the shallow depths anticipated on this project (35 feet max), such 
dive profiles are not considered a hazard.

5. Overhead hazards. Divers will not be present in the water when overhead hazards are present, e.g., 
loose I-beam, CTD, or other large objects such as piers or docks.

6. Contaminant tracking on vessel: Divers will be fully encapsulated and use only decon. compatible 
equipment.  The vessel will be divided into zones, and gross decon conducted on the swim step (ambient 
water ok to start).  This will be followed up at a minimum by a potable water washdown.  Equipment that 
cannot be decontaminated will remain sequestered on the back deck.  No eating or drinking will take 
place outside the cabin.  No one without gloves will be in the CRZ or EZ.  Gloves will be disposed upon 
entering the support zone.

Maximum Expected Water Depth:  35-40
Maximum Expected Water Current:   1 knot
Maximum Expected Horizontal Visibility: 3 feet
Weather: Project Divemaster will check weather reports on the day of dive to determine if dive operations may 
proceed.

Diving Platform: EPA research vessel Monitor.   Sample support will be provided by EPA vessel Wooldive for 
both weeks of diving.
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Tide and Current Information: Currents will predominantly be downstream. Flow reversal may occur several 
times daily, depending on river stage.

Approximate Dive Site Location Lat/Long: 45.57783 -122.74368

Emergency Egress: Cathedral Park Boat Launch (45.587628 -122.763928)
8676 N Crawford St,
Portland, OR 97203

Figure 4.  Egress location in relation to McCormick and Baxter Dive Site.

PERSONNEL
Divemaster: 9/14/2015 – Chad Schulze

10/5/2015 – Rob Rau

Divers: 9/14/2015 – Sean Sheldrake, Annie Christopher, Alan Humphrey (ERT), 
10/5/2015 - Annie Christopher, Adam Baron, Jon McBurney (ERT),  

Cox'n: 9/14/2015 – Brent Richmond/ Joel Salter
10/5/2015 – Chris Castner/ Eric Pederson

Backup Diver: 9/14/2015 – Adam Baron
10/5/2015 – Sean Sheldrake
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Tenders:  Divers

Others: GSI:
9/14/2015 – Erin Carroll Hughes and Heidi Blischke
10/5/2015 – Erin Carroll Hughes
DEQ:
9/14/2015 – None (Heidi Blischke will serve as DEQ representative)
10/5/2015 – Scott Manzano
OSU:
9/14/2015 – Two of the following individuals (TBD) - Kevin Hobbie, D. Jamie Minick, Lane 

Tidwell, L. Blair Paulik, Carey Donald, Alan Bergmann, Kim Anderson
10/5/2015 – Two of the following individuals (TBD) - Kevin Hobbie, D. Jamie Minick, Lane 

Tidwell, L. Blair Paulik, Carey Donald, Alan Bergmann, Kim Anderson

Today's 
Date: 6/24/2015 Diver Certifications

Required to dive

Diver Requirement
Recent 

Dive First Aid CPR/AED

8 hour 
H&S/ 
hazwoper

Med 
Monitor-
ing

Frequency 
Required

within 6 
weeks 
recomm.; 
within 3 
months 
required

1 year or 
two year yr

1 year or two 
year yr every year

every 
year

SS 6/2/2015 11/19/2014 2 12/3/2013 2 1/27/2015 2/27/2015
BR 4/28/2015 11/19/2014 2 12/3/2013 2 12/10/2014 2/24/2015
CS 6/2/2015 11/19/2014 2 12/3/2013 2 1/28/2015 2/28/2015
RR 5/25/2015 11/19/2014 2 12/3/2013 2 12/10/2014 2/24/2015
AC 6/5/2015 11/19/2014 2 12/3/2013 2 1/28/2015 4/13/2015
AB 6/5/2015 11/19/2014 2 12/3/2013 2 12/10/2014 2/18/2015
AH (ERT) TBD 3/19/2015 2 3/19/2014 2 2/12/2015 9/14/2014
JM (ERT) TBD 11/25/2014 2 11/25/2014 2 12/14/2014 8/27/2014

CONTACT INFORMATION
Contact Information: OEA dive cell phone: 206-369-7500
Sean Sheldrake: 206-553-1220 (w); (personal cell)
Chad Schulze: 206.553.0505 (w); 206-419-8377 (work cell)
Rob Rau: (personal cell)

Vessel Captain cell phone: 9/14/2015 – Brent Richmond - (360) 871-8711(w); cell)
10/5/2015 – Chris Castner/ Eric Pederson - (303) 882-9892

Other Contacts: DEQ Project Manager - Scott Manzano: 503-229-6748 (w); (cell)

OSU Director – Kim Anderson: 541-737-8501 (w)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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OSU Field Manager – Kevin Hobbie: 541-737-1766 (w); (cell)

GSI Project Manager - Heidi Blischke: (cell)

GSI Field Manager - Erin Carroll Hughes: 971-200-8528 (w); (cell)

HC Field Manager (on-shore)- Chris Martin: 971-327-9112 (w); cell)

Access Codes:
Codes for Site Access (all gates must be closed and locked immediately after driving thru):

Upper Gate Code at Edgewater:
Lower Gate Code:

SCHEDULE

Deployment:

Dive Briefing and Load Van: At departure time noted below.

Load van: Wednesday 9/10/2015 at 1200
Depart EPA office: Monday 9/14/2015 at 0930
Pickup ERT at PDX airport at:  

Daily schedule
Meet boat at USCG boat launch (6767 N Basin Ave, Portland, OR 97217)
Meet GSI/DEQ/OSU at M&B site near railroad bridge at 0830
Dive: 0830-1600
Return to Hotel at 1700

Return to Office: Friday 9/18/2015 at 1800 [Note: may need to return Saturday 9/19/2015 depending on
progress].

Retrieval:
Dive Briefing and Load Van: At departure time noted below.

Load van: Thursday 10/1/2015 at 1200
Depart EPA office: Monday 10/5/2015 at 930

Daily schedule
Meet boat at USCG boat launch (6767 N Basin Ave, Portland, OR 97217)
Meet GSI/DEQ/OSU at M&B site near railroad bridge at 0830
Dive: 0830-1600
Return to Hotel at 1700

Return to Office: Thursday 10/8/2015 at 1800 [Note: may need to return Friday 10/9/2015 depending on
dive progress].

Non-
Respon
sive

Non-
Respons
ive

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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PRE/POST DIVE TASKS (for Deployment and Retrieval)
Boat Prep 

1. Fill boat freshwater tank daily, fill cooler for sample gear soaking daily
2. 3 anchors and line for anchoring in 40 feet of water and less are needed. THREE 

ANCHORS NEEDED FOR HIGH RIVER HIGH FLOW/FLOW REVERSAL 
TETHER DIVING NEED TO BE ON THE BOAT.

3. Dive flags and pole
4. Ladder for both Monitor and Wooldive (as backup dive platform).
5. Tank racks installed
6. MEL 276 loaded on Wooldive (with waypoints)
7. Gpx file sent to be loaded on hummingbird plotter on Monitor AND/OR NEW GARMIN 

640
8. Surface supplied umbilicals (300 foot), EGS, EGS regs loaded, control box loaded & 

charged
9. Any extra tanks flat on truckbed to avoid injury unloading
10. Purchase citrus wipes for possible creosote contamination/decon.
11. Purchase moorage at USCG, Riverplace marina, or other secure location to minimize 

required launching time.
12. Shovels, augers or other helpful underwater digging tools.

Prep. Field equip: 
Prep. Dive equip (day(s) before loading):

1. Vessel GPS chip loaded Garmin 4000/ Deployment: BR / Retrieval: BR
2. Diver handheld lights and Sola Lights / Deployment: CS / Retrieval: AB
3. Video camera (GOPRO)-charge lightpods, monitor, camera, assemble, follow prep checklist 

including clock sync to GPS with photo—NIGHTLY –CHECK VIDEO FOOTAGE, 
SWITCH TAPES (?), CHECK CONNECTIONS, CHARGE MONITOR, LIGHT PODS, 
CAMERA/ Deployment: CS / Retrieval: AB/CS

4. Prep. Surface camera (charge all batteries, clear card)/ Deployment: SS / Retrieval: AB/SS
5. Kirby bailout blocks/AGA regs/AGAs connected (match #’s and/or replace labels)/test, leave 

AGAs on for transit. / Deployment: BR / Retrieval: BR
6. Verify recall is charged. / Deployment: CS / Retrieval: CS/AB

Nightly
1. Turn off all pony valves /All Divers
2. Charge surface supplied control box / Deployment: CS / Retrieval: RR
3. Charge wireless base station and disconnect Tx /Only if used / Deployment: CS / Retrieval: RR
4. Change wireless diver units /Only if used / Deployment: CS / Retrieval: RR
5. Swap battery pack for tether tender unit/disconnect headset / Deployment: CS / Retrieval: RR
6. CHECK VIDEO FOOTAGE, CHECK CONNECTIONS, CHARGE MONITOR, LIGHT PODS, 

CAMERA/ Deployment: CS / Retrieval: RR
7. Swap /fill tanks /All Divers
8. Change batteries in Garmin 640 / Deployment: CS / Retrieval: RR
9. Charge batteries in diver lights / if used / Deployment: CS / Retrieval: RR

Post dive
Fill tanks –

Equipment Required - See Attachment 4.
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SAFETY AND SECURITY NOTIFICATIONS

USCG Notifications (33 USC 1221):
CG Notice Prior to start of dive operations Needed? __ __Yes  __X_ No  
Done? Diver Initials____ Date___________
Advanced notification of USCG for dives near sensitive areas (e.g., port facilities, bridges) or in high traffic lanes/ 
areas.  Call 24hr. Vessel Traffic 206-217-6051 and email sectorseattlewwm@uscg.mil   
Advanced notification to USCG 206.217.6002  and email: hlswatch@pacnorwest.uscg.mil
(For emergency operations with little notice-- you should call the number above for one week ahead only for 
normal operations. USE THIS NUMBER FOR LESS THAN 24 HOURS NOTICE)

CG Notice to Mariners Needed? __ __Yes  _X_ No  Done? Diver Initials_______ Date____________
206-220-7280 ALL IN CHANNEL OR NEAR CHANNEL DIVES SHALL REQUEST A NTM
(SEE NAV CHART)

CG Notice During Dive Operations Needed? ____Yes  __X__ No       
Dive Operation start and end :   Call 206.217.6051 and notify USCG of start and end of dive operations.  
Example script, “This is the EPA Vessel Monitor, MMSID 338069238; we are commencing dive operations near 
XXXXXX.  Please verify you can see our vessel on your AIS screen.”    ALL IN CHANNEL OR NEAR 
CHANNEL DIVES SHALL NOTIFY USCG AT THE START AND END OF OPS.

VHF shall monitor 13, 14, 16 for in or near channel dives.  AIS will be on with antenna installed 
for all Monitor dives.   For operating out of a small boat, checkout a handheld VHF from MEL 
(Brent Richmond) as appropriate.

Washington State Ferries Needed? __Yes  X_No  Done? Diver Initials___Date_________
Call Washington State Ferry  Operations Center 206-515-3456 for dives in/near ferry lanes  
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EMERGENCY INFO./DIVE ACCIDENT MANAGEMENT PLAN
Source of EMERGENCY TRANSPORTATION: 
911 for all accidents VIA CELL PHONE

Egress Point and Method of Egress: Cathedral Park Boat Launch

Directions to Nearest Medical:

Directions to Nearest Hyperbaric:
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Nearest MEDICAL Facility: Emanual Hospital, 2801 North Gantenbein Avenue, Portland, OR (503) 413-2200

Nearest HYPERBARIC Facility: Providence Portland Medical Center, 4805 N.E. Glisan, Portland, OR 97213.  
Hyberbaric chamber phone: 503-215-6061.

Backup hyperbaric facility: Virginia Mason Hospital - 206-583-6433 (Chamber phone is 206-583-6543)
Address: admission is through the Emergency Room on Spring Street at the corner of Terry and Spring streets.

Notes:

(1)  Emergency helicopter transport in Puget Sound is available through the U.S. Coast Guard (Channel 16 or 
telephone 220-7001 or *CG in Seattle).

(2) Diver's Alert Network: For diving emergencies use 1-919-684-8111, for non-emergency diving questions 
during normal working hours use 1-919-684-2948.
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Emergency Call in Script (from NOAA 2009 DMT)

“I am an EPA [Divemaster, Dive Medic] and I am calling to report a
diving related emergency requiring immediate medical assistance.  
The victim is a  ___ (age) year old (gender) who is 
___________(conscious/unconscious), with the following symptoms
after diving with compressed gas….(describe pain, dizziness, etc.)

“We have placed the victim in a supine position and have initiated 
basic first aid.  We have also completed a field neurological exam. 
With the following results….(note any deficits).   The victim is on 
100% oxygen by mask, and we have rendered the following 
additional treatment (CPR, fluids, medications, etc.)

Last vital signs are as follows….”

Temp: _______  Pulse:_____ Resp:______  B/P:  ______/_______

“We are at the following location….. (location of diver/landmarks) 
and request immediate medical transport to (receiving facility of 
choice) via (air/ground) transport.”

Note: Do not terminate call...the receiving unit will end the call.
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FOLLOWING INCIDENT; DIVEMASTER TO NOTIFY:

1. Unit Diving Officer, Sean Sheldrake, cell
2. Regional SHEMP manager, Grady Maxwell, cell,
3. Diving Safety Board Chairman, Alan Humphrey cell
4. Diver supervisor (see blue field emergency form).
5. Dive unit management sponsor, Mark Filippini, ESU, 206.409.3655 cell.
6. SHEMD contact: Dave Gibson: (202) 497-4486

(b) (6)

(b) (6)

(b) (6)
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Backup Line pull signals (if using tether), Navy Diving Manual, Rev. 5, 2005

NOTE: A high pitch squealing sound on the surface unit indicates the ema2 plug has been 
unplugged from the AGA mask.  Instruct the diver to reconnect these via the DIVER RECALL.
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Medical Treatment for a CONSCIOUS Diver (Source: NOAA DMT Course 2007)

ABC’s
Administer 100% Oxygen
Cut exposure suit open/remove if wet to keep patient dry/warm
Place in position of comfort
Give one (1) aspirin (325 mg) orally*
Take vitals every 5 min if unstable; 15 min if stable*
-Pulse/per min
-Blood Pressure
-Respirations/per min
Gather dive history info. from buddy*
Perform neurological exam *
Contact EMS
Administer 0.5 liters of water orally per hour x 2 hours then reduce to 100-200 

ml per hr thereafter

*Note deficiencies on blue card.

Medical Treatment for an UNCONSCIOUS Diver

ABC’s / Contact EMS 
Administer 100% Oxygen
Cut exposure suit open/remove if wet to keep patient dry/warm
Lateral recumbent position (on side)
Take vital signs every 5 min if unstable and every 15 min if stable*

-Pulse/per min
-Blood Pressure
-Respirations/per min
Gather dive history info. from dive buddy and/or eye witnesses*
Perform neurological exam*

*Note deficiencies on blue card.

Diving Injury and First Aid Matrix
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TO BE FILLED OUT FOR PATIENT ASSESSMENT 
Neurological Examination* (Source: NOAA DMT Course 2009) Page 1 of 2
*Note deficiencies on blue card. One person administers, one person checks off items 

on the list.
MENTAL STATUS/LOC STRENGTH
-Alert to person, place, time Upper Body
-Add a nickel, dime, quarter -Deltoids
-Count back from 100 by 7’s -Latissimus

-Biceps
-Triceps

VITAL SIGNS -Forearms
-Pulse/min -Hands
-Blood Pressure Lower Body
-Respiration/min -Hips
-Temperature Flexion

Extension
COORDINATION Abduction
-Walk Adduction
-Heel-to-Toe -Knees
-Romberg Flexion
-Finger-to-Nose Extension
-Heel-Shin Slide -Ankles
-Rapid Movement Flexion

Extension
CRANIAL NERVES
-Vision/Visual Fields REFLEXES
-Eye movements/pupils (PERRLA) -Biceps
-Facial sensation/chewing -Triceps
-Facial expression muscles -Knees
-Hearing -Ankles
-Upper mouth/throat sensation (ah) -Toes (Babinski)
-Gag and voice
-Shoulder shrug
-Tongue

SKIN SENSATION

Exam performed by:
Date:
Time: 
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Neurological Exam. page 2/2

Comments:
_______________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________
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Sediment Probe Insert/PSD Configuration
for Porewater Deployment
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Water Cage PSD Configuration
for Surface Water Deployment
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